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No. C. Mj dated Camp I’nsa, the 32nd Jamiaiy 1906. 
from — r. G. Sly, Bqq.', I,C.S., Offg. Inspector Gonoial of Agriculture in India, 

To— Tho SeCreteiy to the Government of India, 

DnPAllTlIENT or EETONOn AND AGUTCDmtJBE. 

I HAVB tlio lionour to submit tbo Proceedings of tbe - Second Meeting of 
the Board of Agriculture bold at PuSa on tbe 16tb January 190G and succeed- 
ing days. Tboso proceedings bave been recorded by tbe Secrctaiy, Dr. E. J. 
Butler, Cryptogainic Botanist to tbe Government of India, and bave been 
approved by tbe Board. 

JProceedings of the 2nd Animal Meeting of the Board of AgrieiiUure held at 
JPusa on the ISth January 1906 and succeeding days. 


List of Members. 

1. E*. Gt. StjT, I.O.S., OfieUding Insjiecfor General of Agriculture 

in India, Bresident of the Board. 

2. Dr. E. J. Buteer, M.B., F.L.S., Grypfoganiic Botanist to the Gooern- 

ment of India, Seeretary to the Board. 

3. Colonel J. W. A. Moroan, M.R.O.V.S., Inspector General, Givil 

Veterinary Department. 

d'. D. Coventry, Director, Agricultural Besearch Institute and Brin- 
cipal of the Agricultural Gollege, Busa. 

5. Dr. j. W. Leather, Ph.D., E.I.O., E.O.S., Agricultural Gheniist 

to the Government of India, 

6. n. M. IjEproy, M.A., E.E.S., F.Z.S., Bntoniologist to the Govern- 

, inenf of India. 

*i, 0. J. Bergtheil, Bacteriologist, Agricultural Besearch Institute, 
Busa. 

8. E. Shearer, M.A., B.Sc., Agri-Horticulturist, Agricultural 

Besearch Institute, Busa. 

9. A. nowAUH, M.A., A.B.O.S., F.O!S., F.L.S., Economic Botanist, 

Busa. 

10. T. F. Main, B.Sc., Assistant Inspector General of AgricvUure 
in India. 

31. E. "W. B. 0. Wood, B.A., Sujiernumerary Deputy Director of 
Agriculture, Busa, 

12. Oattaw a. a\ Gage, M.B.,'M.A., B.Sc., F.L.S., Officiating 

Director of Botanical Survey of India. 

13, C. E. A. W. Oldham, I.O.S., Officiating Director of Agriculture, 

Bengal. 

Id'. F. Smith, B.So., Deputy Director of Agriculture, Bengal. 

15. Cattain a. S. Trydbll, M.B.O.V.S,, Superintendent, Givil Veteri- 
nary Department, Bengal. 

IG. B. S. Finlotv, B.So., F.O.S., lute Expert to the Government of 
Bengal. 

17. W. If. Morelanp, B.A., LL.B,, O.LE., I.C.S., Director of Agri- 

culture, United Brovinces of Agra and Oudh. 

18. J. M. Dayman, Deputy Director of Agriculture, United Brovinces 

of Agra and Oudh. 

19. H, M. Leake, M.A., F.L.S , Economic Botanist, United Brovinces 

of Agra and Oudh. 

20. W. C. Benoee, I.O.S. , Director of A gricuUure, Bunjah. 

21. S. Milligan, M.A., B.So., Deputy Director of Agriculture, 

Bunjal), 



22. H. S, LaWuenoe, I.O.S., Director- of Agriculture, Domlay. 

23. P. Peetcheb, II.A,, B.So., Deputy Director of Agriculture, 

Doiribay. 

24. '. J. 33. Knig-ht, M.So., Drofessor of Agriculture, College of Science, 

Doona. 

26. G. A. Gammie, P.L.S., Economic Botanist, College of Science, 
Doona. 

26. A. A. MbggiTj B.So., Agricultural Chemist, Department of Agri- 

culture, Bombay. 

27. 0. Benson, M.B.A.O., Deputy Director of AgriciilUire Madras. 

28. 0. A. Baebeb, M.A., P.L.S., Government Botanist, Madras. 

29. L. E. P. Gaskin, I.O.S., Director of Agriculture, Central Brov- 

in ces. ^ > 

30. D. Olouston, M.A., B.Sc., Deputy Director of Agriculture, Cen- 

tral, Provinces. 

31. Ea£ Bahadge E. S. Joshi, L.Ag., Assistant Director of Agricul- 

ture, Central Provinces. 

32. Bai Bahadur B. 0, Base, M.B.A.C., Assistant to the Director 

of Agriculture, Pastern Bengal and Assam. 

33. Dr. H. H. Mann, D.So., Scientific Officer to the Indian Tea 

Association. 

3A Dk. a. Lehmann, M.A., B.S.A., Ph.D., Agricultural Chemist to the 
Government of Mysore. 

35. Baojibhai B. Patel, M.B.A.G., Director of Agriculture and 
Industries, Baroda State. 


EIRST DAT. 

CoNPIRMATION OP THE MlNUTES OP THE LAST MEETING. 

The Proceedings of tlie last meeting held on January the 6th, 1905, and 
succeeding days, were confirmed. 

The President then made a short statement of the action talien during 
the year on the recommendations of the Board. (See Appendix I.) He men- 
tioned that effect had been given by the Supreme Government, by Local 
Governments, and by the departments of agriculture to almost every recom- 
mendation of the last Board. 

Regret was expressed that the Government of India had been unable 
to relax the rules in regard to the purchase of scientific stores direct from tiie 
manufacturers by the officers concerned, but it was considered that the ques- 
tion could not be re-opened in the absence of any new arguments in favour of 
relaxation. 

It was stated by the President, in response to inquiries, that general 
orders regarding the question of direct correspondence between expert officers 
of the different departments of agriculture would shortly be issued by the 
Government of India. 

Agricultural Education. 

The President then initiated a discussion on some general principles 
connected with agricultural education, in order to allow of early reference being 
made to sub-committees of the Board for the purpose of drawing up a standard 
curriculum for agricultural colleges. He reminded the Board that their func- 
tions are advisory only, and that the ve-ry different local conditions of each 
iwovince make it impossible to lay, down a fixed course of study applicable to 
all India. He pointed out the daug-er of attempting to include too much in the 
course of studies, and suggested thatXthe separate subjects of study should be 
limited as ^ far as possible, because of Vihe danger of attempting to teach more 
than the time of the course and the abufity of the students would permit. 
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,, Tho Board flociclcd to frame a 'standard cumculum, : •wliicli miglit servo 
as a guide to assist, lirovinoial' departments. in settling thoii\ college schemes ; 
that the standard curriculum should ho* drawn up for a full three years’ 
course of education, with the object of turning out students with, a general 
' knowledge of agriculture, which would fit them for upper subordinate posts ’ 
ill agricultural departments, and for employment as managers of Court of 
Wards and private 'estates. ‘ It was agreed that the Board should, propose a ' 
■ certain minimum course, which should be lield.as essential in all colleges, but 
which’ should, allow of a margin for expansion or modification to moot special 
local conditions/ , . ‘ ' ' 

In regard to the standard of educational f^ualifications which should 
admit of entry to agricultural colleges, the Board is of opiniou that the mini- 
mum qualification should be that required for the Eutr anco. Matriculation, or 
some examination. of-. equal -standing, .except in the case of private students 
who may. not have in view employment in Government service, and who may 
be admitted on the Principal of the college satisfying himself thattho general 
; education of the student is sufficient to enable him to honcQt fully by the in- 
i struotioh provided, even though lie may not have passed any public oxamina- 
f tion. ' ^ A good knowledge of English is held to be essential for all students. 

I The, Board is of opinion that the courso should bo sub-divided for the 

I purposes of drawing up a curriculum into the following main sections : — 

(1) agriculture, iucluding geology aud the study of soils ; 

. (2) ohoraistry and physics ; 

; " (^) -biology, including animal physiology and entomology ; 

; ■ (4.') other and minor subjects, including surveying, mensuration, olemon- 

, . - ‘ tary engineering, veterinary science, meteorology and the like. 

Tl»o working hours may conveuiontly bo assumed to be tliiriy-tbroe a 
week, divided into five days of six working hours and a half day of throe hours 
oh Saturday. Taking the working year at about eight months, this provides 
for a tolal of cloven hundred hours a year, and it is proposed to allot this for 
the purposes of framing a ourriculum os follows : — agriculture 35 per cent, of 
the total M'orking. hours, chemistry and physics 25 per oeut.j biology 25 per 
cent., and minor subjects 15 per cent. 

• ' The Board further recognises, as a general princqfio in agricultural 
education of the sort contemplated, that the purely scientific teaching which is 
. required should,' as far as possible, bo provided at an early period in tho course, 
so !is to permit of tho lator stages being held free for tho application of these 
sciences to practical agriculture. 

'■ I'ho following sub-committccs wore nominated : — 

. (1) Agrwuliure. — Messrs, Moreland, Benson, etcher, Olouston and 
Hayman. 

(2) Olicmisl)')/ and JPJujsm. — Mr. Lawrence, Brs, Leather, Lehmann 

and Mann, and Mf; M.‘cggitt.. 

‘ :.(3) J3iology. — Messrs. Oldham, Barber and Gnmmio, Captain Gage and 
Messrs. Howard and Lefiuy. 

(4) Other subjects. — Messrs, llenouf and Knight, Colonel Morgan and 
!Mr. Smith. 

. The Buh-cpmmittecs wci'O rcquo.stcd to prepare their respective sylla- 
buses by. I’lmrsday, January tho 18lli, Each sub-oommittee will then 
nominate two of its members to form a general committee, who shall co- 
ordinate ,the-results and submit thorn to tho Board in a consolidated form on 
, Eriday, January tho 19th, 

V.' , , . . , . SEOONH DAY. 

'PROGBAMME OP THE IMPERIAL DEPARTMENT OF AGRICULTURE. 

I.-r-PaO GRAMME OR TEE AGRICULTURAL RESEARCH INSTITUTE, PUSA. 

. Dr. Mann, asked that' tho correspondence should be read which con- 
tained tho suggestions made by some nicrahbrs of t.re Board for the considera- 
tion of the -Pusa staff regarding the plan of oxporiraents ah Pusa, in response 
to tiro invitation contained in paragraph 3 of the Proceedings of tho last 
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meeting ’ for he considered that the ultimate position as a research station ^ 

attained hy Pusa must stand or fall by the permanent experiments carried 
on at tbe institute. These papers are printed as Appendix A. 

13. He then proposed that a sub-committee should be formed to discuss 
the general lines on which the permanent experiments should be framed. 

This proposal was accepted by the hoard and a sub-committee nominated 
consisting of the following members Tbe President, tbe Director and staff 
of Pnsa, Drs. Mann and Lehmann, Captain Gage and Messrs. Benson, Fletcher 
and Dayman. 

II. — ^PaO&BAMME OP THE AgEIOUITTIEAL CHEMIST TO THE GOVEBNSIENT OT 

India. 

14. Mr. Knight suggested that the Agricultural Chemist should publish, 
at stated intervals, all analyses made by him, for tlie information of those 
interested. Dr. Leather considered that it is undesirable to publish analyses 
before a suflaoiont number has accumulated to allow of average results being 
arrived at. Drs. Lehmann and Mann concurred with this view. The Board 
consider that the publication of such analyses must bo left to the discretion 
of the officer concerned. 

15. In reply to Mr. Barber, Dr. Leather stated that analyses of sugarcanes 
during different stages of their growth, so as to test the period of actual ripen- 
ing, would be arranged for at Pusa. The Board is of opinion that the work of 
the Agricultural Chemist in field sugarcane analyses in the Central Provinces 
should be continued. Dr. Mann inquired if arrangements bad been made 
to continue the selection of cane at Pusa on the lines which had already 
yielded results of considerable interest. Dr. Butter explained that the selec- 
tion liad been primatily with a view to eliminating disease but that atten- 
tion bad also been paid to tbe general condition of the sets at the time of 
planting. The former w'ork would be continued on tbe isolation plots at 
Pusa. Chemical selection had not been attempted. 

16. Dr. Lehmann inquired if it was proposed to construct drain gauges 
of greater depth than those originally contemplated, as he considered that 
gauges of nine feet or more in depth could not fail to yield valuable results. 

Dr. Leather agreed, but stated that tbe question of undertaking gauges of 
this size must be deferred for the present. 

III.— Pbogeamme or the Economic Botanist. 

^7, Mr. Howard stated in reply to an inquiry from Mr. Bevgtheil that he did 

not now propose to conduct experiments m the improvement of indigo. The 
cotton experiments which it is proposed to undertake are directed to elucidat- 
ing certain fundamental questions, such as the methods of fertilization of 
the flower, which it is desirable to investigate further in order to assist 
detailed work in improvement by hybridization or otherwise. 

IV, — Pkogbammb or the Cbxptogamio Botanist to the Qoveenment ov 

India. 

18. Mr. Barber inquired if Dr. Butler proposed to visit Madras to continue 

tbe attempts to inoculate the pepper vine with the fungus considered to be 
the cause of pepper wilt in Madras. Dr. Butler replied that he desired first 
to investigate the^ cause of the irregular results obtained with the similar 
fungus in artificially inducing pigeon pea wilt, and that the pepper wilt 
will be taken up subsequently. 

V. — Pbogbajime oe the Entomologist to the Govebnment oe India. 

-i^cnson asked for information regarding certain cotton pests. 

Mr. Lefroy replied that the information, at present available is to be found 
^ f article on cotton pests in the current number of the Agricultural Journal 
01 India. He also stated that an account of this year’s ravages of boll worm 
m lie Punjab was in the press, and that the Punjab Department of Agri- 
culture proposes to organize a campaign against this pest in the coming 
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; V Mr. Benson aslccd for tlio Entomologist’s views regarding tile .practi-; 20. 
caljilify of luiroducing insect pesls 'with. a view to. destroying nut ;grass — a 
noxious weed of Madras. 'Mr. Lcfroy stated that tho elemenis of danger in 
adopting this practice outweigh any possible advantages. Insect pests once 
introduced cannot he, controlled, and are capable of becoming a scourge 
rather than a hehefit, if, as sometimes 'happens, they pass to useful crops. . 

The Entomologist abated in reply to IMr, Hayman that he' proposed to 21. 
Visit the United Provinces during tho coming year. ' 


' - - ' YL— PEOGRAHME or THE AGm-HORTICirETHRIST. 

Ml'. Oldham inquired if- fresh- agricultural probationers may ho sent 22, 
from the provinces on the comj)letion of the training of those already sent. 

Mi'. Shearer stated that more could betaken even noiv, hut Mr. Coventry 
, pointed out that tlie accommodation for housing thorn is at present inadequate. 


PnoGRAivijiKs 01? Provincial Departments or "Agrioelture. 

Before considering the programmes of tho Provincial Departments of 23, 
Agriculture, , Dr, Mann started a discussion on tho general principles to ho 
• , adopted in framing programmes of work. The discussion was contributed 
to hy the Presideni , IMessrs. Moreland, Eonouf, Lawrence, Benson, Dayman, 

' Drs. Lehmann and Leather and other members of tho Board. Tho following 
general principles are suggested hy the Board as worthy of the attention of 
. Provincial Dcparlraents, in view of tho contemplated expansion of agricultural 
, experiraeul work in tho provinces ; — 

' 1; Farms attached to Colleges should have a portion of their area set 

entirely apart for the instructional requirements of the students, — the experi- 
mental part, whore one exists, being carefully separated from the instruc- 
' tional. ' 

'2. In view of tho danger of multiplying experimental farms with detri- 
ment to their efficiency, and to prevent over-lapping, each farm should be 
founded with a definite object in view in improving the agriculture of its 
' particular tract. In selecting sites, attention should bo paid to dillercnccs of 
agricultural condition.s and roquiroraents rather than to political divisions, 

' ■and where two or' more provinces possess adjoining similar tracts, it may not 
bo necessary for each province to sttirt o separate farm for its section. In 
- some areas the object in view may he tho study of some one crop, while in ' 
others general problems connected with changes of cultivation or crops are of 
greater importance. 

3. Experimental farms should not undertalce demonstration work or seed 
production within their experimental area, separate farms or portions of farms 
oeing set apart for llmse purposes. This ' does not preclude any farm undor- 
iaking seed r.aising so long as tho seed areas are kept entirely distinct from 
the experimental Work. 

d'. In the selection of land for eomparntivo experiments on experimental 
■farms; the necessity for testing the suitability of the soil by uniform cultivation, 
in order to secure uniformity, should ho borne in mind. 

5. An important , line of work of experimental farms consists in tho 
investigation of means of proouring greater efficiency and rapidity of tillage. 

' With this are hound up tho questions of tho improvement of work* cattle and 
of cattle fodder. , 

The President raised the question of the most convenient form in whioh 24. 
programmes of work may he submitted for tho consideration of the Board. 

After discussion, it, was doeided that a short general statement, giving iu a 
' concise and’ clear form tho programme for the coming year, host-moets the 
iroquiroments of tho Board. ' 
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, I. — PeoGRAMHE OjP 'rns Bo^IRAY DErAKTMBNT or AGIt,ICTII,TT7KE. 

gg Dr. Mann alluded to the importance of the question of alkali land in Sind. 

’ Mr. Bietchor agreed hut stated that as yet comparatively little is known of the 
causes wliich lead to the formation of these soils, and that more information 
and more expert staff are required before the question can ho adequately dealt 
with. The Board desires to emphasise the importance of the study of salt lands 
in Sind, particularly in newly irrigated tracts, and those in ■which irrigation is 
proposed, and considers that the survey undertaken for now canals should > 
include a soil survey. 

26. Mr. I'letcher gave some details of the recent progress of tho experiments 

in the introduction of Egyptian cotton info Sind, Ho stated that tho 
comparative merits of tho Ahassi and Yannovitch varieties are not yet decided, 
though Ahassi promises to prove tho bettor suited to Sind conditions. Tho 
yield to ho anticipated this year probably reaches to one or one-and-a-quavter 
hales per acre, and tho valuation in Bombay was about twice that of local 
cotton. This season’s valuations from England have not boon received, hut no 
important deterioration of sta|)lo seems to have occurred. For next year, it is 
arranged to have G,000 acres sown with Ahassi cotton. 

gY Er. Butler recommended that experiments in the treatment of ground- 

nut tik/ca disease should be continued as tlio results so far were inconclusive. 
He mentioned, in connection with the question of importing exotic varieties 
in the hope that disease resistant sorts might 4)e obtained, that tho disease is 
prevalent in East Africa. Mr. Knigiit agreed that a further trial in treatment 
is desirable. 


II. — Pbogrammu or rar United Puovikoes Departsient op Agrioulttjre. 

28. The President enquired what progress had been made in cotton work in 

the United Provinces during the past year. Mr. Leake stated that a start had 
been made at Saharanpur in hybridization but that owing to his absence on 
other duties at a critical period and to frost, no results had been obtained. Mr. 
Hayman describ'ed the progress of the work in selection which had been 
carried on at the Oawnpore farm. The survey of the existing varieties to 
provide a sound foundation for future work in tho United Provinces had also 
been commenced. 

gg Mr, Moreland described the co-operative seed societies which had been 

started in the United Provinces, Storage had proved to bo a difficulty, and it 
is probable that Government will have to assist tho cultivators in this matter. 
IVheat, cotton and paddy are thus being distributed. 

3Q_ Mr. Gaskin enquired what measures had been adopted for the eradication 

of /cans grass, and to what extent they have succeeded. Mr. Hayman said that 
flooding to a depth of one or two feet in embanked lands had first boon tried 
■uutbont success. Horv tbo method adopted was to run the water off after 
flooding, clean the land when moist and easily worked, and sow a crop of gram 
immediately. He pointed out that the problem is entirely one of the means 
at the ryot’s-disposal, for it has been iproved again and again that noxious 
grasses can be eradicated by tho cxpenditiu'e of money on deep plou^-hin"' and 
good tillage. . ° “ 

31. Mr. Bergtheil enquired what methods had been adopted in soil inoculation 

with nodnlc bacteria, and Mr, Hayman described his methods. Mr. Bergtheil 
then suggested that m order to make sure that the proper organism had been 
obtained, small tests on sterilised soils should be tmdertaken before the field 
tests. 


THIED HAY. 

Programme op the Bengal Department op Agriculture. 

32. Hr. Mann mentioned a number of experimental investigations of certain 

m-ops winch he eonsidmed might be recommended for the consideration of the 
Bengal Hepartment. He held that well devised esperiments pursued on n 

e^cidating some of the fundamental problems 
connected with the successful cultivation of a few main crops would be coi4in- 



to give information of the greatest value. lie instanced the following crops 
and experiments as examples : — 

J. — J?addy, - 

(n) A survey of the cultivated varieties Avith the object of determining 
what' varieties exist. This Arould provide materials for the in- 
vestigation of the botanical and agricultural characters of the 
different varieties, and would also incidentally serve as a basis 
for tlie rapid introduction of fresh varieties in the event of any 
variety becoming affected ndth disease. 

(&) Tbc investigation of questions connected Avitb the irrigation of 
paddy, sucli as tlio demand for and best method of applying 
water. 

(c) The mamu’ial requirements of paddy, more particularly in reference 

to green nmnnring. 

(d) Tlie influence of soil on the quality of the grain. 

(e) The question of rotation in paddy cultivation. 

(/) Tlic oliaractor of exhaustion induced by paddy. 

II , — t7«^c. 

(or) The relation of soil to quality of fibre. 

(6) The bacteriological investigation of the rotting processes. 

(c) A sm’vey of tlic varieties and an investigation of their characters, 

. both botanical and agricultural. 

(d) Tlic determination of the proper period of harvesting as regards 

yield, quality of fibre, and chemical comx)osition of the fibre. 

(e) Jute rotations. 

Other crops, such as indigo, ivheat and cotton, he considered as of sub-* 
sidiary importanoo ; they arc cither limited to special areas where, in one case 
— indigo— they are already provided for, or are best studied elsewhcro. The 
President considered that Dr. Mann had not sufliclentlj’’ realised the difliculties 
of the study of these problems in the case of paddy. Ho held that tho culti- 
vation is so highly specialised and the varieties so numerous and so closely 
dependent on differences of local conditions such as soil, Ici'-el, aspect, etc., that 
investigations of such an extended character as those proposed by Mr. iifnnn 
are scarcely Hkoly to yield adequate results. He also mentioned the enormous 
losses of paddy from insect pests, which would quite ropay investigation. Mr. 
Oldham expressed his obligation for the suggestions ivhich had been made and 
stated that they would receive full consideration by the Bengal Department. 

* 

IV. — PkOGHA^IME of I'HE Madeas Defaiitment of Ageioulture. 

Mr. Pinlow, after briefly reviewing the prospects of successful jute 
cultivation in certain parts of Madras, rccomraonded that tho Department 
should endeavour to extend tho cultivation of Bimlipatam juto — Hihhmis 
cannaMnus — which is an cfliciout suhstituto for jute proper. Tho Board con- 
siders that while experiments in the cultivation of juto in M adras should bo 
continued, the extension of Bimlipatam fibre would at present more profitably 
engage the attention of the Department. 

Mr. Benson, in reply to Mr. Lawrence, mentioned that imported ground- 
nut seed had been distributed to cultivators about 189G-97 both by tho Depart- 
ment and by private individuals, on a considerable scale, tho Department’s 
seed coming from tho oast and west coasts of Africa and tho private chiefly from 
the Mauritius. The distribution was followed by an immediate large increase 
in the area under this crop, but tho jArevious decrease which had occurred had 
not been caused by disease, and Mr. Benson was not able to say to what 
causes the revival should be attributed. It Avas certainly not solely due to 
the imiAortation of seed. 

V. — Peogeamme of the Pukjae Defaetment of Ageicultuee. 

Mr. Lofroy mentioned that much 6f the cotton seed sown in scAa'i’a! 
parts of India, particularly tho Punjab, Avas Avorthloss owing to the attacks of 
bugs, from 18 to d5 per cent, of the samjAlcs examined this year being attacked. 
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These damaged seeds can be easily eliminated Ijy rubbing up with oowdimg, 
earth and water to remoyo the fuzz, then throwing into water and discarding 
those which float. 

VI.— PnOGKAMME OP TEE BEBMA DEPARTMENT OE AgEICUETUEE. 

36. The Board bas no remark to offer on this programme. 

ypl. — P boqeamme oe the Central Provinces Department op Agri- 

OOLTERE. 

37. The cause of the curling up and reddening of the leaves of exotic 
cottons mentioned in paragraph 2 of this programme was enquired by 
Mr, Lofooy, who suggested that it may l)e the effect of insect attack. This 
was* considered to be the probable explanation by several members of the 
Board, as such plants are usually much infested with green fly. 

38. With regard to the trials of caravonica cotton, several members of the 
Board gave their experiences with this plant. In Assam Mr. Basu said the 
growth was strong, the plants reaching 7 or 8 feet in height in two years. A 
fairly good valuation had been received for somooftbo lint. In the Central 
Provinces and Punjab no results hare as yet been obtained, but in the latter 
province it did not appear to stand cold, and was attacked by green fly. In 
Madras, Mr. Benson said it had been much attacked by borer, and in several 
places bad to be out back after some months to eradicate this. On light soil in 
Tinnevelly, it appeared to be doing well. The growth was best on the hill 
tracts, at an altitude of about 3,000 feet. All the bolls which Mr, Benson had 
seen were attacked by boll worm. 

VIII. — Programme op the Eastern Bengal and Assam Department op 

Agriceltdre. 

39. Mr. Basu explained that so much new work had fallen on the Depart- 
ment as a result of the creation of the new province, that it had been impossible 
to draw up a detailed programme of work for the ooming year. Tl)afc submitted 
was purely provisional, and would require modification subsequently. He briefly 
described the farms which exist and those which it is proposed to found, and 
stated that two of them are devoted to special problems, that at Wahjain to 
tropical products, and that at Rangpur to tobacco. Specimens of cheroots 
manufactured at the latter were exhibited. He was strongly of opinion that 
the question of renovating worn-out paddy lands by green manuring should bo 
exhaustively investigated. In again raising the question of the size of plot most 
suitable for comparative experiments discussed at the last meeting, bo explained 
that at Siiillong it had been necessary to adopt very small plots, sometimes 
only x-Jo of an acre in size, owing to the small ac^ea available and the uneven 
nature of the ground. Dr, Leather adhered to the opinion expressed last year 
that acre plots are best, the experimental error being so great as to 
interfere seriously with the results obtained in smaller plots. Tbisopihion was 
endorsed by several members of the Board. If small plots arc to be adopted 
at all, they must he very small and under the most rigid control so as to secure 
absolute uniformity of treatment. 

Mr. Basu also enquired whether it is best in a continuous series of 
manurial experiments carried on over a number of years to adhere to the same 
site or to select fresh sites each year in order to get rid of the residual effects 
of the manure applied previously. Dr. Lehmann considered the former to be 
the only satisfactory method. Drs. Leather and ftlann, however, held that 
there is room for both, for the long continued experiments on one site requii'O 
to he carried on over a considerable period of time before their results can ho 
accepted and in some cases the latter s.vstem is prefeiablc. 

41. Dr. Mann suggested some modifications in the Eastern Bengal and 

Assam programme, paiticularly the abandonment of the Chittagong farm, in 
which he was supported by Mr, Smith, Dr. Mann held that a central farm 
at Dacca with a Branch at Gauiipur, a hill farm in the Khasi Hills, a sugar- 
cane farm in the Brahmaputra Valley, and a tobacco farm at Rangpur met 
most of the requirements of the province. The Board considers that the 
suggestions previously made by Dr Mann on the Bengal Department’s 
programme might be taken into consideration by the Agricultimal Department 
of Eastern Bengal and Assam. (See item 32.) 



IX.— PHOGEAMME OE THE Ml'SORE DEPARTMENT' OE AGRICULTURE.’ 

f ^ 

Tlio disadvantages lilccly to ’ arise from laying down definite plots 
marked off by more or less permanent boundaries at the commencement of the 
planning of a farm were remarked on by Dr. Leather and agreed to in principle 
by Dr. Lehmann, both considering that it is best where j)os.siblo to plough right 
across the fields each year. Dr. Lehmann, however, pointed out that this is 
hardly feasible on wet lands, which must be bunded. The President and 
Mr. Hayman believed that the danger of carrying over manure during culti- 
vation or by surface wash, on plots thus treated, is considerable. Dr. Lehmann 
said this danger can be overcome by leaving blank spaces between the plots, 
the spaces serving afterwards as roadways between individual plots. 


The Improvement op Indian 'Wheat. 

The Hoard proceeded to the consideration of the lines on which future 
'work in the improvement of Indian wheat should be conducted. In this 
connection the President stated that the Government of India have recommended 
the Secretary of State to appoint a special wheat expert. 

The Agricultural Departments of the several provinces interested in 
wheat cultivation submitted accounts of the conditions of the crop in their 
respective areas, and of the experiments which are being carried on by each. 
A synopsis of this information wns prepared by Mr. Howard, and notes on the 
insect and fungus enemies of wheat by Mr. Lefroy and Dr. Butler, These 
papers are printed in Appendix B. A note was submitted by Mr. Howard 
containing suggestions for certain definite lines of work which might serve as 
a basis for discussion. 

The Board then considered in detail the suggestions submitted by 
Mr. Howard. On the proposal that an agricultural survey of the wheats in 
each province should first be taken in hand, several members of the Board 
stated that there is a considerable body of evidence that certain of the more 
important charucters, such as the class of grain produced, are liable to marked 
variation as a result of change of locality. In Bombay and Bengal, cases were 
quoted of change in character, as for instance from soft; white to hard red grain 
and so on, from this cause. This indicates the need for carrying out the survey 
in the area to which the varieties belong. 

On the proposal that the milling and baking tests, which it was ob- 
viously necessary to obtain, should be carried out by the Incorporated National 
Association of British and Irish millers, the- advisability of submitting the 
W'heats first to milling and baking tests, on a small scale in a laboratory 
specially equipped for the purpose in India, was discussed. Mr. Moreland, 
Dr, Lehmann, and Dr. Leather described the laboratory tests vhich are carried 
out in Australia, Canada, and Germany, respectively. Not only new wheats 
are thiis tested but also any others about which information is needed. The 
tests in Canada gave corrpsponding results to those obtained on a large scale in 
the mills, and are generally accepted by the trade. SL. Howmrd stated 
that in England the trade tests are accepted as the best guide. 

Dr. Maun considered that chemical tests for determining single coo- 
stituents should also he carried out. It was admitted that these tests had so 
far yielded no definite results. 

In answer to enquiries it was suggested that trade tests of macaroni 
wheats could he obtained in Italy or the United States. 

The advisability of endeavouring to procure gi’eater uniformity of 
sample in wheat varieties was discussed. It was stated that a demand for pure 
varieties exists in certain provinces tea limited extent, bnfc admixture to bring 
down wheats of high purity to a trade level is deliberately carried on by dealers. 
Until a definite demand for pure grain is created by the trade, the Agricultural 
Departments can do very little. The matter had been considered very fully by 
those interested on previous occasions, but it had been recommended by all 
Chambers of Commerce and other responsible bodies consulted that interference' 
was at present inadvisable. 



The following sohomo of experiments for the improYoment of Intliau 
"v^hoat is suggested by the JBoard ; , 

Scheme toe eutueb ttouk on the Improvement or Ineian Wheats. 

1. The Agrioiilhtral Survey of the lohcats m each province . — It is clear 
that a'reliable stirvcy of the wheats of each proTinco must bo made before the 
question of wheat irnprovement can be seriously taken up. It will be ncccs* 
sary to know, with a fair degree of accuracy, the general agricultural characters, 
distribution as regards area and typo of soil, rust and di'ought-rosisting power, 
and the smtability of the grain for local irse and export in the case of the chief 
varieties grown. Without this preliminary knowledge of the question, any 
hybridization experiments and indeed any fundamental experiments whatsoever 
must bo haphazard, and most valuable time might easily be lost by working in 
tho dark. Considerable progress has already been made in the direction indi- 
cated, and before long it is expected that this introduotory w'ork will bo com- 
pleted in all tho prorincos concerned. 

2. Milling and hahing tests . — Tho export of wheat from IndiO) although 
small as compared nnth the total production, is already of oonsiderablo impor- 
tance. IMost of the wheat sent away is used for bread-making, the rest for the 
manufactm-e of macaroni. It appears dcshable, therefore, that reliable milling 
and baking tests should be made of the chief varieties of Indian wheats so as to 
determine their relative value and also their behaviour as compared "with other 
wheats imported into the United Kingdom. Tho milling and baking obarao- 
ters largely determine the export value of any variety, and it appears impossible 
at present to determine the value of any ■wheat except in this manner. Tho 
simplest method of obtaining this information, when tho provincial wheat 
survey is completed, would appear to be to secure tho co-operation of tho 
Incorporated Kational Association of British and Irish IMillere. Siritablo 
samples of the various types grorvn in India could bo sent to England and their 
rnUling and baking characters determined. Photographs of loaves made from 
equal weights of flour of each variety could be made and compared witlr those 
of the best American and Canadian wheats imported into England. Tho Asso- 
ciation of Millers referred to are conducting similar teks in England in 
connection with tho experiments now in progress for the improvement of 
English wheats. It would not be difficult, therefore, to enlist their assistance 
with regard to Indian grown wheats. The information thus collected could rot 
fail to be of the greatest value and interest generally and specially useful to 
those in charge of experiments on wheat improvement in India. The Board 
considers that the desivahility of carrying out laboratory tests on milling and 
baking properties of wheat in India, in a laboratory specially equipped for tho 
purpose, is a matter for futur'e consideration after tho appoinCmeut of the wheat 
expert. 

3. Uniformity of sample . — Although some cultivators do their best to keep 
the varieties pure, it is clear that a largo amount of the -wheat grown in India 
consists of a mixture of various types. Both from the point of view' of local con- 
sumption and export, the growth of a mixture of varieties is, on.tho whole, to he 
deprecated. In the first place, the varieties are not likely to ripen at the same 
time and secondly, an impure sample gives rise to difficulties from the millor's 
point of view and consequently commands a lower price. Ko donlrt when suitable 
wheats have been found for districts like Bundelkhand, whore at tho present 
time varieties are sometimes intentionally mixed as a form of insuraheo against 
a total failure of the crop, tbo practice of mixing will be discontinued. It 
seems probable that purity of sample may he encouraged iu three W'ays, firstly, 
by extending tho j)resent system of distributing piu'e seed from the s*ced farms 
so as to admit of cultivators obtaining seed, true to typo, independently of the 
local grain dealers and money-lenders; secondly," by the publication in the 
vernacular of the diflerence in price obtained for pure and mixed samples ; and 
thirdly, by a system of seed distribution on a large scale upon the lines already 
successfully worked in the United Provinces. The Board, how^ever, consider 
that this is a question primarily for the consideration of the trade, 

4. notation experiments.— la. tho Punjab especiallv, tbe growth of Ic'^umi- 
nous crops in the rotation does not seem to he adopted to the same extent as 



in otlioi* parts of India. It seems desirable* tlierefore, that experiments sliould 
be made on this question in districts wbore it is not usual to grow leguminous 
crops on wlieat lands. 

5. AclnliPratiov.—As tbe admixture of foreign matter to exported u’beat 
takes place aCior it has left tbe grower, it is impossible for the Agrioultiual 
Departments to take any action to 2 )revent this adulteration. TJie Board con- 
siders tbat tliis is also a matter purely for tbe consideration of tbe trade, 

6. Storage. — Tbe damage done to grain dining storage by damp and weevils 
seems to be worth attention and tbe metbod adopted in tbe Punjab of keeping 
grain in bouses instead of in pits might be tried. Tbo use of insecticides like 
carbon bisulphide may be applicable in India. Tbe Board consider that this 
question should also be deferred until tbe wheat expert arrives, 

7. Transport difficuUies. — Most of tbe wheat exported is moved before tbe 
rains, and on the railway to Karachi especially, tbo supply of waggons is said 
to be too small to cope with tbe volume of wheat ready for transport. Definite 
information on this point and also on the railway charges for wheat in India 
might be collected n ith advantage. Tbe Board, however, consider that this 
is a question for the public to deal with and that they cannot suitably move 
in tbe matter. 

8. JExperimental work on.tlie improvement of Indian wheats. — In wheat, 
as in tbo case of other crops, tbe growth of exotic varieties in India has not 
proved a success, nor is it likely tbat any particular variety will be found suitable 
for the whole of tbe wheat-growing tracts. Each province seems to have its own 
problems and it appears desuablo, therefore, to develop tbo present experiments 
and oxjieriraenial farms conducted by the Provincial Agricultural Departments. 

At tbe present time tbo local consumption of wheat in ineba is far 
greater than tbe export trade. Tbe local aspect of tbe question is, therefore, 
of considerable importance. In some of tbe wheat-growing tracts, the problem 
is to find a wheat which will mature at all under the moisture and soil condi- 
tions prevailing, and in these regions tbe question of export need not for tbe 
present be considered. 

The importance of tbe variety in tbe case of wheat cannot be over- 
estimated. It would ajipear to bo of greater importance than any of tbe other 
factors concerned, such as soil, cultivation, or manurial treatment. Efforts 
should, tboreforo, be directed to the production of now varieties by cross- 
fertilization, suitable for tbo various districts. In tbe southern portion of tbe 
wheat-growing tract — Bengal, tbo Central Provinces, Bombay and pai’ts of tbe 
United Provinces — the need of rust-resisting varieties is of the greatest impor- 
tance. In regions of precarious rainfall where irrigation is not available, 
varieties which mature with tbe minimum of moisture are wanted. In more 
favourable districts tbe aim Of tbe breeder should be in part to produce ■wheats 
with milling and baking qualities suitable for export puiqioscs. Tbe hybridi- 
zation experiments will, therefore, have to be modified according to oir- 
oumstanoas, and tiie aim of tbo jdant-breeder in tbe various provinces will not 
necessarily be tbo same. 

Of equal importance to tbe production of now varieties is tbe metbod 
adopted in distributing them to the actual oultivabor. Unless this distribution 
is adequately controlled and tbe resulting crops kept under observation, it will 
be easy to obtain results ■which would condemn a variety of real value, Tbe 
Board, however, believes tbat no considerable difficulties in introducing tbo 
improved varieties into cultivation need be anticipated. 


The Isiphovement of Indian Tobacco. 

Tbe Board considered this question on similar lines to those followed 
in dealing with wheat. Notes on tbe conditions of tobacco growing and curing 
in tbo various provinces wore submitted by tbo departments conceimod and a 
„ synopsis prepared from these notes by Mi'. Coventry. Mr. Benson also exhi- 
bited some samples of Madras tobaccos. Mr, Lefroy and Dr, Butler submitted 
short notes on the chief insect and fungus pests of the crop). Those papers arc 
printed in Appendix 0. A scheme for future work ’was submitted to serve 
as a basis for discussion. 



QSie President stated that the Gorernmeiit of India lias recommended 
tlie appointment of a tobacco expert to the Secretary of State. 

The Boaid tlien proceeded to discuss tbe detailed suggestions for futnro 
Tforlc. 

On tbe question of a survey of existing varieties, several members 
again empbasised the danger of applying conclusions dravrn from experiments 
carried on in one locality to others of different climatic and agricultural 
conditions. 

The Board submits the folloiving suggestions as a provisional scheme 
of futiu'e worli for the improvement of Indian tobacco : — 

Suggestions eoh a scheme on extemment tor the Improvement oe 

Indian Tobacco. 

1. A}ea for Experimental Work. — The provincial reports scorn to 
indicate that experiments in tobacco should, for the present, ho confined to 
the following tracts ; — 

{a) the Coimhatore and Pindigul tract of Madras ; 

(6) the Godaveri Delta of Madras ; 

(e) the Pangpur tract of Eastern Bengal; 

{d) the delta tract of Burma ; 

(e) Bchar in Bengal; 

{f) Guzerat in Bombay. 

2. Study^ of existing conditions.' — It would seem that, at least in some 
cases, the existing methods of tobacco cultivation and cuiing have not been 
thoroughly studied, and that the first step towards improvement should be a 
careful inq^uiry into such methods. This inquiiy should specially he directed 
to ascertain the causes of the very different qualities of tobacco produced at 
different gardens. 

3. Study of Tobacco Soils and Waters. — This inquiry should he supple- 
mented by an investigation of tobacco soils, boih as regards their pbysioal texture 
and chemical composition. In addition, there should he a study of the well 
waters used tor irrigating tobacco. 

4. Survey of local varieties . — A careful survey of aU varieties grown in 
each tract should be made by growing them under observation at a suitable 
Government Parm, in uhich all their cliaract eristics, qualities and the like 
should be determined. This should decide which is the best local variety for 
the tract. At the same time, the whole of the Indian varieties should he grown 
at Pusa for a comparative study of their characters. 

6, Object of the expenmenis. — It does not appear that there is much 
scope for improvement in the production of tobacco suited for native consump- 
tion except hv increase of yield, so that the main object should bo to test the 
possibilities oi producing tobacco for European consumption suitable for (1) 
cigar wrappers, (2) cipr fillers, or (3) pipe and cigarette toljacco. 

6. T7nal of Exotics.— 'Eov this main object, trials should bo made in the 
cultivation of ioreign varieties, including American, Cuban, Spanish, and the 
tobaccos of Java and Sumatra, in addition to the best local varieties. 

_7. Enprovement in tnethods of cultivation. — There is not sunicient infor- 
mation generally available for the suggestion of definite experiments directed 
towards the improvement of existing methods of growing tobacco, hut field 
tests might ho made with the following, amongst other, objects 

(fl) experiments in the spacing of plants to test the resvflt hi ret>ard to 
(1) yield, and (2) quality ; “ 

(&) manurial experiments, particularly with potash manures, in which 
plant food tlie Indian soils are said to he generally deficient lor 
the production of good tobacco ; 

(c) experiments in topping plants at diflerent stages of growth to test 

the result in regard to (1) yield, and (2) quality ; 

(d) experiments in the economical use of water in irrigation. 

1 ^^periments in growing tohgoco under shade may for the present perhaps 

^ some parts, but it is heliovedf o be generally beyond the resources 
01 the countiy. 



. ' -8. Iniprovemeni in piethods ofhurvesting.-^l^x^QTimmtk',^^ ihadc 
to test tbe different systems of harvesting and subsequent curing of («) ' whole - , 
plants, (&) plants split into parts, . and (c) priming or removal of leaves. 

’ P; .^^W^ovcmeni in msthocls of curing . — rTbis offers the .largest field , for - 
expefirncntal work’ wbh the, greatest possibilities of improvement. Under the 
guidance of an expert tobacco curer, .one series of experiments should be 
.started to test the quality of tobaccos under a systcni of curing under couiplete. 
control of conditions of temperature and moisture in a properly constructed 
tobaoco-quring house. ■ Secondly, experiments should also l)e made to ascertain 
whether the advanced niethods ot curing followed in other countries can be ‘ 
adapted to suit local Indian conditions. Thirdly, experiments should be made 
with the local, methods of curing to see if simple improvements can be effected 
witlun the scope of the Indian curer. 


. ' ; • - . UOURTH DAT. • 

,, Ageicultuhal Stook anu other Veterinary Matters. 

Colonel Morgan brought the consideration of some questions of consider-; 56 , 
able importance before the Board. The first of these was the danger of cur- 
tailing grazing grounds. This danger lay chiefly in the effect of diminished 
grazing ground on breeding. In Madras considerable areas previously avail- 
able for grazing are now included in forest reserves. In other parts the 
increase of irrigation has led to wliole districts being brought into arable cul- 
tivation. at the expense of pasture lands. In the Jhelum colony absolutely no 
grazing facilities exist. 

, The -second matter on wineb ho desired the Board’s opinion was the best 
method of employing the services of veterinary assistants, ».<?., whether the 
stationarj'" or itinerating method is preferable. 

,'Mr. Hayman brought before the Board a consideration of the best methods 68. 
of providing fodder in times of famine. 

, , .These subjects wore discussed at length by the Board, the general feeling 59. 

being that suflicient time had not been given for their consideration and for 
obtaining the necessary information. 

The Board suggests that, in view of the importance of these matters, the 60 . 
Government of -India should be asked to request Local Governments to collect 
iiiformation, which would then be laid before tbe next meeting for their care- 
ful consideration. They consider that in the meantime a botanical investiga- 
tion of fodder grasses should he undertaken for those provinces in which this 
has not already boon done. 

The Use .op OomiERCiAr. Fertilisers in India. 

Mr. Benson* stated that in his opinion the introduction of tbe use of 
artificial manures is one of the most promising lines of work of the Agricultural 
Departments. Mr. Patel and Dr. Lehmann, agreed with Mr. Benson, the 
foi'mer complaining of the difficulty of oljtaining such fertilisers at reasonable 
rates in Bombay. Mr. Meggit supplied the Board with quotations for the chief 
artificial manures in Bombay and compared them with tbe prices of similar 
manures in England. Dr, Mann sup2ffemo]ited these witli some quotations of 
Calcutta pirices. He was not satisfied that sufficient use is being made of local 
fertilisers and would prefer to see the local suppflies fully developed before 
importation is pusheL Mr. Coventry said it was a question of cost and so far 
as Behai' wms concerned, pbospbatic manures could bo introduced at a much 
cheaper rate than any local supply. 

' , 'j'he President stated that a supply of ammonia in India would be available 62 , 
as a bye-product rc.sulting from the use of recovery coke ovens such as are in 
work at tlie East India collieries. It would seem advisable to carry out 
experiments in the use of sulpliato of ammonia, particularly as a manure for 
•sugarcane, since in Java this is the chief fertOizer used by the sugar planters. 
Several members of the Board advocated the use of this manm'o wlule, however, 
remarking that injurious effects had resulted from its application in certain 
soils. ‘ 
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63. Tho Board is of o 2 ')iiiion lliat cspenmcnts in llio nse of suljrLate of 

ammonia as a manure, pai ticularly for sugarcane, should Im carried outhy the 
Agricultural I)ei)artmcnts, 

Si. A request from the Itanras Board of Bevenuo to the Inspector General 

of Agricultiue that he should refer to tire Board of Agriculture the question 
"whether it is advisable for tho Agricultural Departments in ’India to undcrtalce 
the inspection and control of commercial fertiliKCi-s vras laid before tho Board. 
Suggestions for legislation for tho inspeoiion and control of artificial manures 
by Gorernment "wore submitted by Jlr. Benson. These suggestions "^vore that 
an Act on the lines of those summarised in tho article on the “ Inspection of 
fertilizers” in tho Toluine entitled “Agricultural 33xporimcnt Station in the 
United States,” dated 1900, should ho jtassed ; the work of inspection to he 
committed to the Agricultural Chemist of the prorincial Bescarch Slations. 
Information concerning the systems in force in America, Germany and England 
was supplied by Drs. Lehmann and Leather. These papers are printed in 
Appendix D. 

65, After discussion it was resolved that a committee should ho appointed to 
consider the whole question and report to the next meeting, the committee to 
consist of the following members *. —Mr. E. G. Sly, Drs. Leather, Mann and 
Lehmann, and Messrs. Moreland, Boirson and Coventry. 

BePOET op the Sub-COMMITI'EE APPOINTEE TO ADVISE OX THE PPvOGRAJtME 

OF Beseaece work at Pusa.. 

66. The following repoii of the coniniittec appointed to adriso on tho pro- 
gramme of research work to be undertaken at Pnsa was considered and 
approved by the Board : — 

The committee confined itself to a discussion of the outlines of the policy 
underlying tho permanent experiments at tho Piisa Agricultural Bescarch 
Institute and to the immediate action to he taken to prepare for such worlc. 
They are not in a position to frame tho details of any definite scheme of 
pennanent experimental work. 

Begarding jpoh'ey, the view was expressed that the work should ho distinctly 
imperial in character, involving the application of the principles of each science 
to broad general problems of Indian agricultm-c, and that investigations of 
local irapoitance only should not, as a rule, he undertaken. There must neces- 
sarily he exceptions to this general principle, particularly in tho lucscnt stage 
of development of provincial depariments, who must rely n^jon the assistance 
of the Pusa staff in some local investigations. 

Tho Committee suggest tho following general outlmc for the research 
work of tho Pnsa Institute : — 

A , — AoiiticvjjTVRAii GiivmsmT. 

(1) JPlajif imtntion imestigoUons . — ^Tho mode of transmission of food 

to tho plant. It has been assumed that the food of higher plants 
is assimilated in solution, 'but at present tho data on wliich an 
estimate of the velocity on which these solutions move cither 
downwards during periods of wet weather, or upwards during 
those of dry, or by diffusion, are extremely imjicrfcct. 

(2) Tho availability of j)hosjfiiato and potash in soils, which is another 

branch of tlie main subject of the mode of transmission of food 
to plant, though the methods employed arc necessarily at present 
* empirical. 

(3) The other subjects at present engaging the attention of the Agri- 

cultural Chemist, such as tho cyanogenesis in plants, are regarded 
as subsidiary. The amount of time at present devoted to the 
analysis of materials for Provincial Departments is considerable, 
hut it seems likely that this will diminish now that it is intended 
to apjioint chemists to the provinces. 

B.— Crypto GAM ic Botany. 

The research work in tliis branch falls at present under two main heads ; — 

ta) the investigation of soil fungi ; 

\b) the study of plant diseases. 



. The former embraces a field ahoiii which but little is known ; -and involves 
several problems of importance. The work will doubtless be difficult an 
may lead to no positive result in any short time. 

The latter includes a study of fungus diseases, some of which are fairly 
well laiown, but whose a3tiology is very imperfectly understood, and it is pro- 
posed to take up their study from tliis point of -vnew. Definite results will 
not be reached readily. Tlttion provinciitt specialists arc available for tlio study 
of local plant diseases, the imperial Mycologist utII more largely restrict his 
attention to these two main subjects. 

O.—Entomolog-v. 

The entomological work must necessarily, for the present, be largely pro- 
vincial in character, because the prordncial departments are as yet unable to 
deal with their own problems. Eltiraately, however, the principal line of work - 
should be a study of the insect pests of India, more particularly in regard to 
the conditions of climate, soil and other factors governing their distribution and 
]jrevalence. The worlc should also inchrdo systematic entomology, and the 
Pusa stall should be in a position to guide and co-ordinate the entomological 
work of provincial departments. 

D. — Baoteuiologt. 

(rt) The applications of bacteriology to the investigation of the methods 
of plant nutrition on Indian soils. This is a subject about which 
nothing ^is yet known and in wliich almost anything learnt is of 
a fundamental nature. 

(&) The investigation of processes involving bacteriological study, such 
as nitrification and denitrification and such bko known processes, 
which have been studied to some extent in otlicr Counfees, will 
have to be taken up for India where tho conditions are very 
dilfcrcnt. 

(o) The decay and fermentation of dung and other organic manures, of 
wliich comparatively bttlo is known in temperate climates and 
practically notliing in subtropical ones. 

(d) Problems of less fundamental nature but still of general imjjortance 
in India arc such as the application of inoculation to Intban 
soils, and crop and plant diseases of a bacterial nature. Erndher, 
the fermentation processes duo to enzymes, wliich play a pro- 
minent part in many agricultural processes, are deserving of 
careful attention so that they may be compared with one another 
and general lines for their study evolved. 

E,— Economic Botany. 

The main line of work will be the investigation of the scientific principles 
wdiich underlie plant-breeding and plant improvement in India. In addition 
there will be permanent experiments on ttuit culture and a special garden for 
fibre plants. 

The work in Economic Botany requires at present an area of 75 acres of 
land, which lias been allotted, but later on an additional plot of about 26 acres 
will be wanted on the farm. 

E. — Tue Expeeiment Eaem. *. 

In order to secure suitable fields for experimental ivoiic, tbe land should 
bo cultivated uniformly, mtli either no manure or very restricted quantities of 
it, and a record maintained of the productiveness of tho several parts of the land 
as evidenced hy tho yield of crop. This part of tho programme shoidd he 
taken in hand for Pusa at once. Altogether a maximum of 150 acres should 
ho treated in this manner. Tho areas, from wdiich scjiarate weighments are to 
be recorded, must depend oh circumstances, hut a unit of one acre is suggested 
as an indication of what would probably meet tho requirements of the case. 
This must, however, depend on a preliminary personal survey of the crops. " 

It is also suggested that investigations into the feeding value of Indian 
cattle foods should be taken up wdicn the Chemical branch can start it, 
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The Pkooedijre at the meetings oe the Boaue or Agihoulthue. 

(57 Tlio Board tlien considered some suggestions made by tlio Pj'osidont for the 

' iraprovoment of tbe procoduve at present l'ollo\yod at (be mootings of tlio Board. 
TIic increasing number of tlic incmlici’s and tlic imjiortant questions placed 
before them seem to demand thai» more opportunity sliould bo given for 
members to formulate tlicir mature opinions than is possible under tlic present 
procedure. 

68, It was agreed that the main subjects for discussion at the next year’s 
meeting should, nitb the approval of the Inspector General of Agriculture, bo 
settled so far as possible at tlie close of each meeting. This nill give members 
time to prepare tbc material ncoessary for a full consideration of each suhjecit. 
The system of selecting one or more important crops as the main subject of 
discussion has worlccd well and miglit he continued. Por next j'car’s meeting, 

• the Board recommends tho following programme for the main subjects of 
disoussion : — 

(1) The confirmation of tlic proceedings of the last meeting. 

(2) The programme of tho worh of tho Imperial Department of Agri- 

culture. 

(3) The programmes of work of the Provincial Dcparlmcnts of Agri- 

oulturo, 

(di) Sugarcane. 

(6) Veterinary. (See Items Nos. 6G to 60 of present proceedings.) 

It is almost inevitable that some other subjects U'ill' arise during the year, 
which may with advantage he placed before the Board, so that such a pro- 
gramme can only ho provisional. In some cases, even at the last moment it 
may he necessary to add some subject, but such cases should he very 
exceptional. 

69. It wms agreed that it is difficult for the Board to perform its full fiuio- 
tions as an advisory body, even with a fixed programme announced well in 
advance of the date of meeting, unless each member can receive all the reports 
and other papere relating thereto in ample time to admit of their careful con- 
sidci-ation before the meeting. Dklorcovcr, it is sometimes the case that these 
reports require to he correlated, and definitive schemes to he framed, for tho 
considemtion ol tho Board. It is, therefore, of the utmost importance that the 
reports should reach the Inspector Genoi al of Agrioultixro much earlier than 
has been the case in the past, A period of three montlis is required to allow 
time for theii’ priuting, correlation, and circulation to members. It would also 
he a great advantage if members could receive all papers' two months before 
tho meeting. All papers should, thoreCoro, he sent to tho Inspector General of 
Agriculture five months before tho meeting. 

Vo. Tho time of tho Board is sometimes taken up by members bringing 

forward, with insufficient or no notice, questions which demand more time for 
consideration than the Board as a whole can give at the actual meeting. It 
would facilitate the despatch of husimss if members would communicate 
remarks on the progiammo of the Board in sufficient timo to allow of 6uch 
notes being printed and circulated to members some time before the date of 
meeting. It was agreed that the memhei’s should endeavour to communicate 
such notes one month before the meeting, which ‘will give them one month for 
the preparation of such notes, if 'punctuality is observed in tho distribution 
-- ol papers. It is not suggested that discussion should rigidly ho confined to 
the points raised in such notes, hut such a system will facilitate the dos^jatch of 
business. 

71. The Board also agreed that tho President should ho CJupowered to 

refer, if it seems to him desirable, any questions that may arise in the inteival 
between the annual meetings, to committees selected by him, in time to allow 
of such committees considering tho questions referred to them in meeting or 
in circulation, and submitting thoir reports to the President, so that they may 
he piinted and circul^d to all -memhers before the next meeting. 
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. Locality akd date op the Aneual Meeting. 

72. The advisability of holding some of the annual meetings of the 
Board in provincial agricultural centres was suggested by, several members. 
After discussion the Board decided to recommend to the Government of India 
that the annual meetings should bo held in alternate years at Pusa and in the 
j Provinces. It was agreed to ask the Government of India to suggest to the 
United Provinces Government that the next meeting should be convened at 
Cawnpore. 

73. The date of the meeting was discussed and it was agreed that about 
the third week of February was the most convenient date for the majority of 
the members, if the meeting was held at Cawnpore. 


PIPTH DAT. 

. Agutcultural Education. 

The Board considered the report of the committee appointed to co-ordinate 
the syllabuses prepared by the sub-committees nominated on the first day of tho 
meeting in the main sections of agricultural education. The following standard 
curriculum was accepted by the Board after a discussion of the detailed 
syllabuses. 


Standard Curriculum for Agricultural Colleges. 

This cm’rioulum is arranged on the assumption that the course can be most 
conveniently divided into the following time-table : — 


Subject, 


NdbIBEB or WOBKIKG n^UES PEH ^EUK, 



1st y oa r. 

, 2nd year. 

3rd year. 

Aveingc. 

Porcentago 
o£ total. 

Agriculture' • « « • . 

1 

u} 

18 

13 

40 

Physics and Chemistry . . • 

6 

10 

11 

8§ 

37 

r Botany • . . 

Biology •< 

5 

4t 

4| 

a 

14 

1. Zoology and Entomology , 

H 


H 


6 

Veterinary ..... 

Agricultural Engineering, local system of 

8 

j 

1 

s 

3 

6 

Land Records and Englith . 

6 

1 

... 


7 

Total . 

83 

33 

33 

83 



Agriculture. 

Note . — The methods of outdoor teaching must vary greatly from proviuco 
to province, and the committee is not prepared to lay dorvn a uniform 
scheme either of the methods to be followcu or of the period of their introduc- 
tion. They suggest, however : (1) that cultivation oC plots by individuals should 
be introduced as early in the course as may be practicable, and certainly not 
later than the second year ; (2j that at the beginning of the course the students 
should be trained to observe and perform the ordinary processes of farming as 
practised on the college farm, and that the area of observation should be 
extended gradually as the power of observation develops ; (3) that instruction 
in the methods of agriculture should bo given almost entirely in the fields or 
the farm yard, and not by text-books or in the lecture room ; (4) that when 
methods and processes liave been mastered in detail, sufficient attention should 
be given to the organization and working of the fa in as a whole. 
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A.— PRELIMINARY. 

. ■ 1; Introductory — , , , ^ 

History. 

Scope. ' ' . 

Objects. ' ' ' 

2. Geology— . , ■ 

Tbe crust of ibo earlu. 

Eocks, and roek-u’-eatbeidug. ’ 

formation, of soils. ' ' 

3. - Ileieordlogy — - “ . 

Eelation of geographical positiou (iucludlng allitudo) to mmiall and 
temperature. 

The seasons : character and causes. 

The effects of dew, frost, and hail. ' , 

d. Ajyplication of geology and meteorology io the jirovvicc. - 

S.—CULTIVATION, 

6, Soils of thefromneO ' — _ 

Glassification and distadhution. 

Properties of the various soils and subsoils. 

Treatment of defects.* 

6. Tillage — , 

Objects of ttllago. 

Methods and implements. 

7. Manures — 

Soiu'ces of manmo. 

Conservation. 

Methods of aiipEcation. 

Methods of action. 

Comparative agricultural values. 

8. Solving — 

Conditions favoiu’ablo to germination. 

Choice and care of seed. 

Methods of so'^ring, and inaplcments. 

Improvement of seed stocks, by selection and othenvise.* 

9. After-Ullage — ' ' 

Objects and methods. 

10. Irrigation and drainage — 

Som'ces of inigation-watcr. 

Methods of raising water. 

Application of water to the land. 

Water requirements of crops. 

Eegulation of drainage. 

11. Harvesting — 

Methods and implements of harvesting. ; , 

Preparation of the flnal product. 

Storage of produce. 

Estimation of outtiun.* 

12. Crops and eropinng — 

Eicld crops. 

Garden crops. 

Orchards. 

Choice of crops to suit local conditions. - ■ . - 

Eotations including fallowing, and mixed crops. , ' 


A/ofc.—If necessary, the subjects marked with an asterisk can bo postponed to the third yeah 


C,~liIVE STOCK. 

k, 

13. JBi'eeds and breeding (of animals important in tlio province). 

14. Management, 

16. Dairying, 

D.— RTJBAL ECONOMY. 

16. tarm equipment — 

Roquirements of live and dead stock and working capital. 

17. Farm management — 

Supply of capital. 

Lal30tir-supply. 

Reclamation and improvement of land. 

Disposal of produce. 

Farm accounts. 

18. Oonditions injlnenclng the value of land. 

*19. Dri/nciples of estate management — 

Selection of tenants. 

Provision of capital for tenants. 

Improvements, 

Fixing rents. 

OoUeoting rents. 

Acoounts- 

*20, £ato of landlord and tenant — 

Fixity of tenure. 

Right to improve. 

Limitation of rent. 

Record of rights. 

* Eot zatnradMri provinces only. 

PHYSICS AND CHEMISTRY. 

Note. — It is generally agreed by the committee that the system wliioh has 
been employed hitherto for giving instruction in chemistry to agricultural 
students is defective, especially in the laboratory course. The processes of 
general qualitative and quantitative analyses may be, and usually are, executed 
by students in a very mechanical manner, and fail to render thorn much assist- 
ance in the study of the chemistry of those substances which play so important 
a part in agriculture. 

For this reason an endeavour has been made to construct a course 
for the laboratory by which this defect may be remedied. It includes a 
practical study of the principal properties of typical substances, and their 
quantitative preparation. The aim in view is to induce students to think, and 
to understand the nature of the processes involved, instead of carrying out 
stereotyped exercises. It will be further noticed that, in the course on gencial 
chemistry, no distinction has been made between the Organic and Inorganic 
chapters, and that it has been restricted so as to include only those subjects 
.which are of direct service to a proper understanding of the agricultural 
chemistry course. 

The laboratory work in physics will naturally lake precedence to that in 
chemistry. The latter is radically different from those common to most 
schemes. The object in view is to bring the student into personal contact with 
such matters as are directly related to agriculture. Qualitative and quanti- 
tative analyses are excluded and more useful experimental work takes their 
place. The introduction of this will necessitate several precautions. Firstly, 
the demonstrators must pass through a preliminary training, so as to become 
personally familiar with the technique of the experiments. Secondly, oppor- 
tunity should be given to tlie aptest students to commence the chemical 
laboratory work in advance of the others immediately they have completed the 
physics course and gradually tiio whole class will become acquainted 'with the 
laboratory methods prescribed. Thirdly, the plan under which the demonstrator 
makes the experiment on a raised platform before the whole class, followed by 
an attempt by the latter to copy him, is foreign to the design. It should be 
recognised that one demonstrator cannot successfully take charge of a large 
hatch of students and the lattcy should ordinarily be limited to about fifteen. 
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. Physics. 

General. 

The measurement of length, area, volume, time. 

Porce, weight, pressme, tension. 

Energy. — ’Work, power, consoiTation of ‘energy, simple macl)ines, the 
balance, 

The different states of matter. 

Solids. — Properties and stractiu'c. 

Liquids. — General properties) hydrostatic machines. 

Specific gravity of solids and liquids. 

Solution, diffusion, osmofeis, capillarity. 

Gases, — General properties. 

I'hc atmosphere ; barometers. 

Isobars, cyclones and anti- cyclones. 

Water-pump, air-pump. 


Heat—Laloraiory Course. 

Temporatm’e, expansion and contraction, thennomctoin. 
Specific heat. 

Conduction, radiation, convection. 

Circulation of the atmosphere, winds. 

Change of state, fusion and solidification, vaporization. 
Latent heat. 

Tension of vapours, dew. 

Transformation of heat energy into mechanical energy. 
Sources of heat energy. • 

Cooling by expansion of gases, and licat by compression. 
Production of clouds and rain by rising currents of moist ah’. 


Laloratory Qonrse—IAst of practical exercises. 

1. Construction of vernier scales for measurement of length and angles. 

2. Jleasurcment of metal sheets, wires, and other regular solids witli vernier 

callipers. 

3. Tbe same measurements witli the screw micrometer. 

d. Calculation of Tolumes, weighing and determination of densities. 

6. Density of a solid by wcigliing and then displacing w.atcr inn partly 
filled graduated vessel with the solid. 

6. Specific gravity of heavy solids with the hydrostatic balance. 

7. Specific gravity of light solids with the liydi’ostntic balance. 

8. Specific grai-ity of liquids n itb the specific gmvity bottle. 

9. Specific gravity of solids with tbo specific gravity bottle. . ' 

10. Specific gravity of liquids with bydi’ometors. 

11. Joly spiing balance. ^ Construction of curve showing relation between 

sti’ctcbing and weight, 

12. Simple pendulum. 

13. Measurement of the energy i-cquircd to raise a Imdy a certain 'distance 

by means of different combinations of pulley. 

14. Mcasmemont of the energy required to raise a body a certain distance 

by means of tbo wheel and axle. 

15. Breaking weights. 

16. Solubility of different substances. 

17. Capillarity with tubes. 

18. Capillarity with plates. 

19. Boyle’s Law and Gay Lnssac’s Law. 

20. Daily or weekly readings at stated times of the thermometer baro- 

meter, maximum and minimum thermometer and wet bulb tber- 
mometei’. Annual curves to be drawn. 
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21. Conslruciionof a water thermometei’. ’ 

22. SpcciQc heat, method of mixture. 

23. Hoat of fusion of ice. 

24. Ueat of vaporization. 

26. Observation from day to day, at difCeront temperatures, of vapour 

tension in baromotor tubes containing water, alcohol and ctiier. 

2C. Hydrometers. 

27. Siphon. 

hour's Icctmo ft wcok for tho Grsfc yoar. Threo hours’ lahoratoiy work for two-thiidsof tho 

first year. 

Chemistry. 

General Chemistnj. 

(It is expected that the course on General Chemistry will be comioletcd by 
tho middle of the second year, so as to allow about a year and a half for the 
course on Agricultural Chemistry). 

Definitions. — Molecule, atom, element,' compound, mixture; symbols, 
formulce, chemical action, equations, molecular and atomic weights, nomenola- 

tlU'O. 

The preparation and chief properties of tho following elements : Oxygen, 
Hydrogen, Nitrogen. Tho composition and chief properties of the atmosphere 
and pure and natural waters. Oxidation. Basic and acid oxides. The source, 
preparation and chief properties of tho folloudng elements and compounds : tlie 
Halogens, Hydrogen chloi'ide, Sulpliur, Hydrogen sulphide, Sulplmrous and 
Sulphuric acids, Carbon, Carbon dioxide, Sihea, Ammonia, Nitric acid, Phos- 
phorous, Phosphoric acid, White Arsenic. Tho source, preparation and chief 
properties of the following metals, oxides and salts : Sodium, l^tassium. Ammo- 
nium, Calcium, Magnesium, Aluminium, Iron, Lead, Copper. The cbioP 
oxides and salts of the alkali and alkali-earth metals, Alumiua, Alum, Ferric 
oxide, Ferrous sulphate, Cupric sulphate. 

Carbon compounds. Their general composition. Physical properties. 
General classification. 

The Hydrocarbons— -the Paraffins. Alcohols — Methyl and Ethyl. 

Glycerine. Fats and Oils, 

Acids. — Formic, Acetic, Butyric, Oxalic, Lactic, Citric, Taitaric, Palmitic 
Stearic, Oleic. Soaps. 

Carbohydrates. — Cane sugai% Dexti’ose, Lovulose, Maltose, Starch, Dextrin, 
Cellulose, Gums, Application of Polariscope. 

Cyanogen compounds. — Hydrocyanic acid. Potassium cyanide. 

• Phenol, Salicylic acid, Gallic acid. 

Tannin, Indigo, Nicotine, Morphine, Quinine, Strychnine. Torpenes and 
Camphors, (Caoutchouc, Itcsins, Glucosidas. Albumens and Albumonoids. 

Ohemistry of Agriculture, 

(1) The soil. — Origin of soils. — Weathering. Composition of rock minerals 
and their weathered products. 

Nature oC soil constituents, sand, clay, chalk and humus. Methods of 
sampling soils. Alcchanical analysis and interpretation of results. 

Tcxtui’o of tho soil, 

Poi’o space. 

The water of tho soil. 

Temperature of tho soil. 

Chemical analysis of soils : — Intcrpetation of results. Dormant and avail- 
able plant food. Analysis of the soil by the plant. “ Available " phosphoric 
acid and potash. Analyses of typical Indian soils 

The living organisms of tho soil, — Decay and humification of organic 
matter in soil. Fixation of free nitrogen by bacteria. 

Nitrification and denitrification. 

The jmwer of tho soil to absorb salts. Betontion of manures. 

Composition of drainage waters. 
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Causes of fertility and sterility of soils.— Drought, mtor-logging, prosonc 

of injurious salts. _ , . ■ 

The amelioration of soils by liming, burning, etc. 

(2) Fertilisers— and mineral. 

(3) The plant.— ’Bvo-s.xma.io, and ultimate constituents of plants. Oliemie 
composition of seeds and stems of crops. Assimilation of food, its products ao 
their ti'ansformation. Chemical changes duiing gormiiiation. 

Methods of analysis. 

(4) Agrictiltural Animals . — Tlio chief constituents of the animal bod, 
Rolatire valuo of food constituents to repair loss. Adaption of food to requin 
ments of animals under different conditions of life. Delation of food i 
manure. 

(5) The Drtifv/.— Constituents of milk and their relative amount. Con 
position of crcain, butter and oheese. Changes in dairy products due i 
fermentation, 


Laloraiory Course. 

The atmosphere. Examination of its constituents and the estimation ( 
their relative quantities. 

Oxygen. — Preparation and properties. 

Water. — Its qualitative and quantitative examination, its solvent povrcrai 
its chief qiliysical piopeiiics. 

Hydrogen. — Preparation and chief properties. 

Chlorine and Hydrogen chloride. — Preparation and chief properties, 

Kiti'ogen and Ammonia. — Preparation of Ammonia from Organic matorii 
proof of composition of Ammonia. 

The chief oxides of the alkalis and alkaline earths, and Perrio oxide at 
alumina ; their preparation and chief properties. 

Demonstration of comhining proportions, preparation of the several pho 
phates quantitatively, proof of the composition of Copper oxide and Perr 
oxide. 

Carbon and Carbonic acid. — 'Perms of Garhon, chief properties, preparalic 
and chief properties of Carbonic acid. 

Salts. — Prejiaration of such salts as Potassium sulphate, Calcium pho 
phate, Sodium chloride, Ammonium sulphate, Calcium carbonate, Calcium I 
carbonate. This uork to he carried oitt quantitatively. 

Carbohydrates. — Demonstration of the chief projjortics, proof of tiio 
presence in vegetaltle kingdom, fermentation of sugars, and piuof that alcohol 
formed. 

Oils, — Vegetable and aninoral. — Cliief characteristics. 

Albumenoids. — Preparation and properties of wheat gluten, egg albume 
and milk casein. 

Mecbauictil analysis of soils by the sedimentation method, effect of pui 
dling on soils. 

Feeding stuffs. — Proof of the presence of the clucf constituents, ‘ - 

Milk.' — Use of lactometer and proof of the presence of chief constituents. 


Biolooy. 

Note . — The Committee considered a scheme of teaching in botany proposi 
by Mr. Howard, imdcr which from the commencement of tlic course the thvi 
groups— morphology, anatomy, and physiology — would ho combined and into 
woven into a connected whole, instead of being taught separately, so that the 
various aspects of the subject may be presented to the student as a whole in 
order to give him a connected account of the complete floworino- plant 
Whilst the committee agjce that this system of tonching elementary botany is 
based upon a logical scigntifio principle, and has very much to recommend it, 
they consider that it cannot be adopted in the present conditions of tcaoliino in 
Agricultural colleges, owing to the want of a suitable text-book and thclpact 
that Indian teachers are not trained in the method. It was, therefore, decided 
frame a syllabus upon the lines ordinarily followed. This has been prepared 
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in a skeleton form so that the details may he settled in accordance ■vrith the 
botanical flora of each province concerned. At the same time a syllabus, 
prepared by Mr. Howard in accordance with his proposal, is attached, with a 
view to its consideration by provincial departments, and its ultimate intro- 
duction, if it meets with acceptance when the difficulties mentioned above are 
removed. 

Botany. 

(5 houTs a week first year, 4i liours a week second year, hours a week tbiid year.) 

Elementary Botany.-— General life history of a flowering plant, from 
the seed onwards. Morphology — special morphology of the root, stem, leaf, 
inflorescence, flower, fruit and seed. The elements of general plant anatomy. 
The chief physiological processes — transpiration, respiration, assimilation, 
growth. Influence of environment, Eopioduction, germination. 

(This course will include practical Avorlcout of doors and in the laboratory.) 

Jgrimlttiral- Botany — Classification, description and uses of plants of 
agricultural importance in the province, including practical work in the field 
and laboratory. 

^ Oryptogamic Botany j main groups of cryptogams, algoo, fungi, lichens, 
mosses, ferns. 

Diseases of plants. 

Improvement of Agricultural plants. 

Special course on Horticulture, including fruit culture, suited to the condi- 
tions of the province, if this subject is not dealt with otherwise. 


Alteenative Syllabus in elementaey botany. 

The chief types of flowering and floworloss plants, illustrating the range 
and variation in habitat of the groups of plants comprised in the vegetable 
kingdom. 

The chief organs, root, stem, leaves, flowers, fruits and seeds of common 
agricultural examples of flowering plants. 

Seeds and seedlings . — The structure of seeds. Germination. Germina- 
tion energy and Germination capacity. The food materials in seeds such 
as starch grains. 

The root. — ^Development of the root from the embryo of the seed. Root 
hairs and their uses. Root storage. Adventitious roots. 

The item - — Development of the stem from the embryo of the seed and 
from buds. Dorms of stems. Structure of stems. Vegetative reproduotion iu 
grafting, budding and growth from cuttings. 

The Zea/.— 'The forms of leaves. The structure of a green leaf. The 
functions of the loaf, transpiration, assimilation and respiration. Transloca- 
tion and storage of food. 

InJloresGenccs and Jloioers.-^Tho parts of flowers. Dorm of flowers. 
Dollination and fertilisation. The development of seeds. 

Fruits and the dispersal of seeds , — The dovelopmonl of fruits. The 
various methods of seed dispersal. 

ENTOMOLOaY AND ZOOLOGY. 

(1^ hours a week first year, SIA hours a week second and third years,) 

Entomology and Zoology. ~1. The anatomy and morphology of a single 
typo ; internal and external, with dissection of alimentary, nervous, rcspiiatory 
and excretory systems ; the structure of the main tissues, -working down to 
the cell as the unit. The aim is to givo a conoroto picture of the living organism 
as a -whole, with all its activities, avrd to show that the tissues are themselves 
aggregates of living colls. The elements of animal physiology. 

2. Simple typos of animal life seen through the microscope, worldng up 
to more complex types. These are not treated in detail hut mentioned, shown, 
and their oharactoiistics briefly dealt upon. 

3. The main classes of living organisms. Vertebrate, Invortehrate. Some 
examples of lower classes, i.e., Arthopods and Molluscs. The five main classes 
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of Vertebrates with short treatment of their characteristios^. Tlie main, classes 
of Mammals, with referonoo to domestic and noxious animals. 

AffncnUttral entoinology,— Structure, external and interna], of ono typo 
{e.g., grass-hopper), and of insects in general, the latter broadly and not in any 

detail. ^ 

Life Idstorij.—Ol two types {e.g., butterfly and grass-hopper), in detail. 

Orders of Insects, characters, life history and recognition only. 

* Families, of oconomic interest, their recognition, life histories, food and 
general occurrence in the field. 

^ .Qrop Fests, treated under food plants in classes, with methods of preven- 
tion and treatment. 

Useful and Beneficial Insects, 

Biological subjects of general interest (colour, form, mimicry, evolution, 
insects as disease oarriera, cto.,) should, if possible, bo treated in lantern lectures 
and not as a part of the main course. 

Practical mrl', 

(1) Field iooric . — Throughout the course, the students should be shown 
pests in the field as they occur. Students shoirld also be encouraged to collect, 
and to observe insect life in the field. 

(2) Laboratory toar/;.— Students pin and set what they colleot and should 
he marked annually or each term for their colloction wliich must he classified. 
They also should he given insects to place into orders or families. 

(3) Insectary . — The students should bo familiar with the work of the 
Insectary and be taken over the Tnsectary work, say, once a fortnight in tho 
rains and onco a month at other times. 

Practical work should occupy two-thirds of tho whole time. 


^ iVb;p.— ThesD require full lre,ilment aud shouid ocoiipy llio greater pari of the lectures. 


Veterinaut Science. 

Fxternal anatomy.— 01 tho ox, the bullalo, sheep and goat. Tho names of 
different parts of the body as seen in living animals and their functions. 

Internal anatomy. — {(i) The skeleton. The names and recognition of tho 
principal hones and joints of tho above animab and their effect on tlio con- 
formation. » 

{!}) General sketch of the muscular system and its function. 

(c) Parts and functions of each of tho following systems — digestive, 
urinary, lymphatic, respiratory, circulatory and nervous. The skin, hair, 
horn and hoof. 

Materia Medica and Pharmacy . — Tho method of making up and 
admimstei'ing drenches. Demonstrations in making infusions, decoctions, 
powders, ointments and liniments. Tho names, uses and doses of simple 
common medicines, English and country, with their actions. The more 
common poisonous plants, and poisons. 

Practical . — Handling of animals. Hso of the clinical thermometer and 
taking the pulse. \ 

Bygiene. — Sanitary^ocation of byres, ventilation, drinking water, whole- 
some food, cleanliness, eta 

Medicine and Surgery\—^i"m of health and disease. IsTamos and symptoms 
of the more common external and internal diseases of tho ox, buffalo, sheep 
and goat. {Nate . — At least half this course should consist of practical demon- 
strations at the nearest Veterinary Hospital.) 

Treatment of the simple complaints of cattle. Treatment of ordinary forms 
of wounds. Lameness, sprains and shoeing. 

Tlio most deadly forms of vconlagious disease with their chief symptoms, 
and sanitary measures for their suppression and control. 

Obstetrics . — Normal and abnormal parturition. Its m.aiiagoment in 
simple cases. (iVofe.— This course should also be practically demonstrated at 
the nearest Veterinary Hospital.) 




Ageiotjltujial Enghneeeing, 

MemnraU(y)i.‘-AxQz.'& of plane surfaces, volumes of solids, regular and 
irregular, including capacities of tanks, ponds and wells. 

Metliod of roughly testing discharges and ascertaining the eflicienoy of 
different moans of lifting water. 

Surveying.— Simple land surveying, calculation of areas ; simple methods 
of levelling ; layiug out of plots. 

Construction and repairs . — Knowledge of materials. Preparing rough 
specifications, plans and estimates of farm buildings, roads, wells, tanks and 
embankments. 

Sinijile dynamics and onacliines . — Elomentary dynamics in relation to 
agriculture. Principles of construction and care of implements and machines. 
The use of small engines. 

Land Eecords. 

The local system of land records of each province. 

The Board considers that some form of degree or diploma should be 
conferred by provincial agricultural colleges. In view of the danger that 
diplomas conferred by. individual colleges should have a different value, and to 
secure uniformity it suggests, that a combined diploma should be given and 
that the Government of India bo moved to recognise it as equal to the B. A. 
degree. As regards the exact title conferred, the Board consider that some 
such title as Licentiate of Agriculture (L. Ag.) may suitably be given. 
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APPENDIX A. 


CORllESPONDENCE EEGARDING THE PROVISION- OF A DEFINITE PLAN 

'OF EXPERIMENTS AT PDSA. 

Zettcrfrom JDr. K. B. jBAh'n, J). So., Scientific Officer to the Indian Tea Msoctaiion, to 

the Inspector General of Agriculture in India, dated Calcutta, the 6th July 1605. 

It is with a good deal of diffidence that in response to your letter of 
rebruary 6th, 1906 (No. 0 100), I venture to suggest some lines of perma- 
nent field experimental wort at the Pusa Eesearch Parm. But it has seemed 
to me ever since the scheme for the Pusa Institute was initiated that 
there is an opportunity for doing much more fundamental work on tropical 
agriculture than is possible in the provincial or other experimental stations 
of Indfa, or even of the United States of America. It was on this account 
that at the meeting of the Board of Agriculture in January, I raised the ques- 
tion as to whether the scheme of experiments then proposed was intended to 
he a foretaste of those to be undertaken under a permanent arrangement. 
Any suggestions, however, that I have to make must be in an absolute skeleton 
form, and can only deal with one aspect ‘of what I hope may be a large and 
very effective permanent experimental scheme. 

2. Before, however, I go on to indicate the lines I consider such perma- 
nent experiments sliould take, there are, it would seem, some directions which 
should, in large measure, be avoided. 

(а) There will always be a tendency to make Pusa a testing ground for 
crops and varieties to be cultivated in Behar. Now to form such a testing 
ground, valuable as the idea may be, seems not to be the function of the Pusa 
Institute, but rather of a provincial farm. I should welcome the large exten- 
sion of- the provincial farm idea worked as independently as possible, as its exten- 
sion will tend to remove from Pusa those local inquiries which now take up 
so much of the time and hamper in every direction the more general work to 
which the Pusa staff might devote themselves. In any case such purely local 
inquiry should be of an essentially subsidiary nature, and not interfere in 
point of time or space with the work more properly undertaken by a central 
station for the whole of India. In fact, it should be impressed on all in 
connection with the Pusa establishment that we are not there forming an 
experimental station for Behar, but for the whole of India. 

(б) If the last point be granted, it will be at once seen that any testing 
of varieties will fall into a very subordinate place. Varietal tests are generally 
made in order to determine the applicability of a particular variety to special 
reo-ions. Hence tests made for such purposes are as a rule out of place at 
Pusa. There are, of course, cases where such tests would be of extreme value, 
such as in the testing of what is practically a new crop, like Natal Indigo, 
but cases like these are exceptional. 

If it is not out of place, I would go further and say that, as ordinarily 
carried out, varietal experiments seem to have only comparatively little value 
anywhere. I notice that in a recent report of the Woburn Experimental Emit 
Earm* the authors (Duke of Bedford and Spencer, W. Pickering) in discus- 
sing a long series of varietal tests with strawberries take this view. My own 
experience with experiments on varieties of barley, wheat, oats, etc,, at the 
Boyal Agricultural Society’s Experimental Earm in England has told in the 
same way. Unless varieties are so wide apart as to almost form agriculturally 
different crops, the slight varialions in conditions of Various plots usually more 
than counterbalance the influence of the special characteristics of the variety 
under experiment. 

8. If we largely eliminate local inquiries and varietal tests, the opportuni- 
ties for fundamental investigations into the nutrition of agricultural plants 
under tropical conditions becomes very much greater. It cannot have escaped 
the .notice of all tliose who have had to deal with agriculture in India, that 
surprises are met with almost every day. No one has ever explained how it 


Woburn Esporimontal Fruit Farm, 2nd Ecporfc, Fyro and Spottiswooda, 3902. 
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is that the black cotton soil, not intrinsically rich, -vrill go on producing a crop 
year after year apparently almost for ever, while hones added to such a soil 
rather diminish than increase its fertility (Nagpur Farm). The rice and jute 
crops grown without manure in the alluvial areas of Bengal are a perpetual 
source of astonishment to me, and the common explanation that this permanence 
is due to the fertilising value of the silt deposited thereon seems absolutely 
inadequate for a large portion of such areas. Judging' by European standards, 
many of the crops would seem long ago to have reached the irreducible 
minimum of crop, or else to he influenced by laws in plant nutrition which 
differ considerably from those of temperate climates. 

Further, the continuous and paying growth of a crop like tea on soils 
which in England would he considered as poor in the extreme is not to bo 
entirely explained by any information we have now at hand. A recent result 
obtained in the "West Indies showing the uselessness of phosphatic manures 
for sugarcane on land excessively poor in phosphoric acid is another instance 
in point. Other instances could he multiplied in India and many other 
tropical countries, hut the above are sufficient to indicate the suspicion that 
the laws regulating tlie nutrition of plants are not precisely the same in tropi- 
cal as in temperate conditions. 

4. I, therefore, beg to suggest that the primary and fundamental field 
experiments at Fusa should consist of a well organised attempt to determine 
the nutrient requirements of Indian^ crops under tropical conditions. Such 
experiments should bo laid out to last a long time ; tiiey should bo largely 
duplicated by pot culture experiments and even by water culture where 
necessary; and they should deal iu the first instauce with at least four crops 
which can be successfully grown at Pusa, three of which should he food crops, 
and one a crop which largely depends for its value on flavour-producing" 
constituents, like tobacco. 

In the first place it would seem to he wise to grow these as permanent 
crops, and as such I would suggest — 

(1) a gramineous crop for the rains, say sugarcane, 

(2) a gramineous crop for the cold weather, say wheat, 

(3) a leguminous crop, and 

(4) tobacco. 

It will he noticed that under a scheme such as the above, the land would 
he vacant for a considerable part of the year. This time of vacancy would be 
exceedingly valuable from the point of view of studying the effect of one crop 
with or without manure on the succeeding herbage, a point which has been 
lost sight of in much investigation of plant nutrition. Experiments of this 
sort would, to obtain their full value, have to he accompanied and followed 
closely, as has already been noted, by pot culture and even water culture 
investigation if their full value is to he obtained. The advantage of doing this 
is well illustrated by some recent experiments made by Maz4f on the effect on 
the roots ot plants of various methods of supplying nitrogenous food, 

5. Side by side with these and of equal importance are investigations into 
the customary rotations of the country. Our knowledge of the meaning and* 
value of rotation is extremely limited as some of the recent results obtained at 
Wohurn show most conclusivoly.| On that experiment station a legumi- 
nous crop (tares) has given consistently worse results than a non-leguininous 
crop (mustard) when it -was used as a preparation for wheat, quite contrary 
to^ all that was expected from considerations generally accepted in the 
scientific world. 

Such experiments, which it is impossible to suggest in detail, would 
determine such points as — 

(o) The best crop ‘ A ’ to precede crop * B 

(b) The length of time the advantage of using crop ‘ A ’ lasts. 

(c) Whether the best crop ‘ A ’ to precede crop ‘ B ’ is also the same as 

to precede crop ‘ 0 * which may belong botanically to the same 
order, or not. 


■hAnnalcB de 1’ Institule Pasteur, 1900, p. 26^ ct Bcq. 

jSeo Journal of Rejal Agricultural Sooioty of En^aud for 1901 
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(d) What is the nature of the aetion of such a crop used as a preparation 
for another, that is to say, is it purely mechanical (and so may 
be 'obtained by other means), partly mechanioal and partly 
chemical, wholly chemical, or largely liiologioal ? 

Such investigations as these are difficult, but then Pusa is designeed to 
undertake inquiries which are too difficult and too general to be tackled by 
any provincial farm. 'I'he results of such experiments, carried out thoroughly* 
would not only be the most important ever obtained in India, but among the 
most far reaching ever carried out in the world. 

6. Such fundamental experiments in plant nutrition under tropical 
conditions might and ought to be carried a stage further even than the above. 
I have suggested experiments on the nutrition of crops grown alone, and grown 
in rotation, — they should also be investigated when grown in association. The 
only experiments on these lines, that I know of, hitherto carried out anywhere 
are those on the association of pasture grasses and cloveis, etc., at Rothamsted 
and similar inquiries elsewhere. While these may be taken as indicating the 
idea I have in view, yet far more simple cases than that there investigated lie, 
ready for study, -in large numbers over almost the whole agricultural area of 
India. Various peas and dhals {e.g., gram and arhar) are thus grown in the 
areas which have come under my observation, and this is one illustration of 
a practice common in Indian agriculture. 

7. I have now indicated the lines of investigation which most appeal to 
^ mo in connection with the subject. It has long seemed a desideratum, to have 

investigations made into the nutrition of plants in the tropics. Pusa affords 
a chance for doing this, and the work, wdule ultimately it will bo intensely 
practical, yet is of such a fundamental character as to command the respect of 
those who look to P usa to yield results not only applicable in practice but also 
which will help to found a scientific basis for the culture of the land. 


Copg of a letter from Dr. A. LiejimAVK, Pb.D.^ Agricultural Chemist to the Government of 
JJgsorc, to the Inspector General of Agricnltnrc in India, dated Dangalorc, the 6th Sep. 
tevilcr 1905. 

■ I have left your letter asking for suggestions in regard to experiments to 
be conducted at Pusa unanswered for a long timo in ibo hope that I should be 
able to give, later on, the timo I thought necessary to consider such an 
important matter. 

The work Pusa will have to undertake depends, in my opinion, very 
largely on the work the loca^dcpnrlmcntof agriculture will he able to take up. 
Should these remain in any way as poorly supplied with specialists as they 
are now, uork at Pusa must necessanly be of a much lower order and much 
more restricted in scope than if tluse local depatlments have specialists of 
their owu. Por, in my opinion, Pusa must aim to do for the local departments 
work which it would be impossible or very diflicult for them to do themselves. 
To do work at Pusa which these local departments could, or should, do for 
themselves would, in my ojunion, tend to reduce the usefulness of the local 
departme nts and thus rather tend to retard than advance agricultural investi- 
gation. It is possible, however, that notwithstanding this it might be highly 
desirable and stimulating to the local departments if at Pusa they could see 
experiments which they might copy on their own experimental farm. But 
such experiments should, in my opinion, not he oonsidored as experiments 
but simply as demomU'ations of experimental farm methods. And as acourate 
experiments in agriculture are, I believe, taken as a whole, as yet in their 
infancy in India, such demonstrations might bo very desirable, if not absolutely 
necessary, unless local departments have at their disposal the services of ex- 
perienced specialists in agricultural investigation, Tho chief points of such 
experiments should however, in my opinion, always remain demonstration and 
they are, therefore, notwithstanding that they may form an important part of tho 
work at I’usa, removed from the expenmental work proper and would form a 
part of the educational w ork, To this class of work would, in iny opinion, belong 
variety expoiiments, ordinary pianuf ial experiments, cultivatiou experiments, 
as for example deep ploughing versm shallow ploughing, times of sowin g and 
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such other simple esporiments -which can he easily conducted on the local 
experimental farms and ore to a large extent influenced by soil and^ seasons. 

^ Indirectly I have hoard tliat the Imperial Government is urging the local 
governments in a very * substantial ’ -way to engage their own chemist, botanist 
and entomologist, or such other specialists as may be considered most urgently 
required. I sincerely hope that this is really the case, and if so, I believe 
that a very important part of the experiments at Pusa should be : — 

(1) To investigate methods of work and revise standards for experi- 

mental -work adapted to Indian conditions. 3?or example, to test 
by way of pot onltures or otherwise in how far the figures given 
by Dr. Bernard Dyer for available potash and phosphoric acid 
would apply to Indian soils or how tho appliances for conducting 
pot oultnre experiments must be modified to make this impor- 
tant line of investigation possible iu a tropical climate, 

(2) To conduct investigations which are not of a local nature and lielp 

to solve some general problems of Indian Agriculture. As samples 
of this might be given : — (a) the rate of evapoi ation from different 
soils under various conditions, the effect of a mulch and of green 
manuring on soil moisture, the amount of soil moisture required 
per pound of dry matter produced to give maximum yields of 
crops of various hinds ; {b) to study what effect the crust on the 
surface of the soil has on the growth of plants ; to what the 
excessive crust formation in parts of India is duo ; if the latorite 
plays any part in this, and if so, is it simply a mechanical effect or 
partially due to chemical causes ; and how can this crust forma- 
tion bo most effectively overcome; (c) the effect which the 
high percentage of iron in many soils has on the available plant 
food, especially phosphoric acid in tho form of soluble phosphates, 
and what manurial value may he attached to phosphate of iron 
which is generally believed to be valueless, hut which, according 
to recent experiments conducted in Japan, has given good results 
when applied to paddy on a soil rich in humus. 

In making these suggestions, I have only considered the subject of agri- 
cultm’al chemistry. With the various branches of botany and entomology, 
I am not sufficiently acquainted to offer any suggestions as to where the Imc 
between the work done at Pusa and at the laboratories of the local departments 
of agriculture might he drawn. 


Copy of a Utter from CAptAiN J, T. GAQE, l.M.S,, Supeniitcndent, Itoyal Botanic Garden, 
Calcutta, to the Inspector General of Agriculture, dated Galculla, tho 7th Septemlcr 1905, 

With reference to your letter No. C. 98, 'dated y™ Pehruary 1905, I have 
the honoirr to offer the following suggestion which very probably has already 
been thought of. 

’A considerable amount of attention has been given for many years by 
various men to the fibre-yielding j)lants of India, but oven now it is dilficult 
to say of almost any part of India which particular kind of fibre-yielding plant 
it pays best to cultivate. Some have devoted themselves to Sisal, others to 
Khea, others to Sansiviera cultivation, but a systematic comparative investi- 
gation of fibre-yielding plants generally from tho different aspects of ease of 
cultivation, time'' within which fibie is yielded, readiness of its exlraction, 
market value in its prepared state, etc., has not yet been carried out in India, 
Boyle's “Pibrous Plants of India,” 1865, being the nearest approach to such. 

I would suggest that a fibre plantation of a permanent character he started 
at Pusa, on a sufficiently large scale to allow of reliable results being obtained 
from the comparative investigation of the chief fibre-yielding plants capable of 
growing in tho c]ima.te of North Bengal. Subsidiary to the plantation, there 
would be decorticating machineiy and the other necessaiy mea,ns of preparing 
the fibres for the market and of testing the strength of the different kinds. 
In such a plantation would be cultivated, the various kinds of Agaves found 
in India aud elsewhere— for it is by no means certain that Sisal hemp is the 
on^ or even the hest^ fibre-yielding species of Agave that can be gro-wn in 
species of Ptircrsea, of Sansiviera, of Musa and such plants 
as Alpmia, Hemp, Plax, Jute, Sunn, Hemp, Ahroma, Bhea, Villehruuea and 
others I need not here particularize, 
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"r^.Oopy of a letter from (r. A. G'j3ii]JE, Jj^sq., F.L.S., Economic ^oimnsi,- 

Bonibay, to the Xiirector of Jjmd Beoprds • mid Agriculture, Bombay t 
' ddted Kirhee, the 89t1iA;yril 1905. _ . , , 

With, refereaco to tlia eaquuy ooatained in your - No. A — 20V2 of 25tli 
‘ ' March 1905, I have the honour to make tho following suggestioas (from the 
, point of view of a Botanist only) as. regards' experiments whioh I' , consider 
. desii'able in the permanent scheme, of experiments for the Pusa Research . 
. ^ In^itute. Itds very necessary that a complete census of all the agricultural 
. plants of India (based on, the examination of living examples only) should 
be undertaken without delay, as , the enquiry, no matter how rapidly and 
it is con.dn.<ibi<i by ■provin.ninl will ■jitobably tiequir^i a-averal 

' years for its completion. . ^ 

' The cottons, wheats, etc., , have been dealt with in a way, but miioh 
' reuiaius.to bo effected in the shape of exact details by provincial officers. 

■: Systematic Botanists have, as a rule, ignored the claims of Agricultural 

Botany and the consequence is that , there is not oven a moderately good hand- 
' book on the crops of the whole of India, although it is a subject of such great 
importance, , , 

/ To attempt to gather materials for a complete census at Pusa for the 
present is unwise, but there is no reason why a start should not be made with 
Beharor Bengal plants. 

-Before we attempt the improvement of any kind of crop whatsoever, we 
- ought -to be in a position to know exactly how many varieties may be in the 
, country and aloo their comparative qualities. These sohemes for improvement, 
if found to bo actually necessary, could then he drawn out with some degree 
of certainty.. 
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APPENDIX' B. 

KOTES ON THE IMPROVEMENT OF INDIAN WHEATS. ^ 

. - - ' ■_ '■ . SyNbrsis. ' , ■ ‘ _ 

1. ; Varieties of Indian wheats.- — A. beginning has already been made in tbe 
study of tljo chief types cultivated in the principal Trhoat-gronving districts of 
India, but the , 'work is not yet complete. It is e'vident that a survey of Indian 
wheafein each province must be completed before the question of wheat 

' improvement can be taken up. The general agricultural characters, distribu- 
• ,iion and the suitability of the grain for local use or osport must be known 
before the wheat question can be seriously approached. A classification of 
Indian wheats from the standpoint of Systoinatio Botany only, although of 
, some interest, will not bo.suffioient. It will be necessary to approach the 
“ subject from n broader point of view and to take into consideration the 
, agricultural aspect of the question as well. 

The -whole subject is complicated by the fact that the amount of wheat 
exported is only a small proportion of that grown and further that the varieties 
sent to Europe are not always those in greatest local demand. Excluding 
Macaroni ■^vhoals, the soft white typos are chiefly exported, while the harder 

- forms are preferred for consumption in India. It is possible, therefore, that 
the requirements of England may lead to the cultivation of special types for* 
export; and already this separation appears to bo boginnina: as the varieties 
most largely exported in the Central Provinces, Enited Provinces and Bengal 
belong to the soft white group. The shipments of Macaroni wheats from 
India are said to have fallen off of late. Eurther information on this point 

. seems very desirable. 

The production of rust- resisting varieties seems most urgent in the Central 
Provinces, in Bengal and Bombay and in the United I’rovinces (except iu the 
, north and west). In the Punjab and in the north-west districts of the United 
Provinces, rust does not seem to ho so important a factor. 

2. Vniformity of sample and source of seed for soidng. — The advantages 
. in growing the various varieties unmixed are evident, whether for export or 

local use. It appears that tho best cultivators in all the Provinces generally 
' do their best to keep the varieties pure and also save their own seed. The 
poorer cultivators, on tho other hand, buy seed from the local grain dealer 
and thus often sow mixed w'heats of poor quality. In the Bundelkhand 
, Districts of the United Provinces it is usual to mix varieties as a form of 
insurance against accidents of season, but the exact nature of tho mixtures 
preferred has not yet been ascertained with precision. 

3. Tiolations of wheat land. — The rotations of wheat land in tho various 
districts of India vary greatly. Tho practice of growing leguminous crops in 
connection -^vith wheat is almost universal in the Central and United Provinces 
and in Bengal. In the Punjab and in tho Bombay Presidency, on the other 

. hand, leguminous crops practically disappear in the rotation and wheat is 
either growm continuously, -with or without a fallow, or in a rotation compris- 

- ing other cereals (millets or maiKo) or cotton, with an occasional fallow. 

d. Adulieraiion. — It is clear that tho largo proportion of foreign matter 
in W'hcat exported from India is not dno to the processes of winnowing and 
threshing but to adulteration by dealers and middlemen. The impurities 
conncolod with threshing do not greatly exceed one per cent, wiiilo tho avorago 
refraction seems to ho about five per cent. It appears that tho custom of 
adding earth, etc., is duo to tbo fact that exporters buy on the assumption that 
tlie impurities reach a certain percentage. Although this question is, strictly 
speaking, outside the province of agriculture, it nevertheless has an important 
hearing on tho cultivation of wheat in India. Tho practice of w’atoring tho 
sample before export, so as to incroaso tho weight, is only mentioned, in the 
Punja.h Iloport, ■ 



6, i’rocluotton and eteport. — The production and export oE the chief wheat- 
growing provinces is shown in the following table : — 


Ycdt. 

Pdhjab. 

XIMTED rnOTINOBS. 

CENTPATi PfiOriKOES. 

BKltOJa. 


1 

Dxjiort. 

Percent- : 
1 ato 
exported. 

Production . 

i 

\ 

I’xpQrfc 
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npo 
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1 Prodne- 
1 tIOlK 
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Tons 

Tons. 


Tons. 

Tous 

1 

1 lone. 

Tone. 


1 Ton? 

1903-01 

2,030,093 

623,983 

23 

2,430,816 

377,030 

13 

440,909 

16,403 

3 

472,000 

1901.02 

l,8iG,332 

536,823 

29 

2 411,111 

80,185 

4 ' 

1671,040 

33,925 
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1902-03 

2,314,714 

870,127 

37 

2,428,020 

324,037 

18 

000,559 

72,802 

11 


1903 Ot 

8,070,101 

1,190,003 

38 

0,005,518 

632,920 

18 

751,383 

157,577 

21 


1001-06 

j 

2,805,153 

j 

... 

3,205,889 

814,000 

i 

25 

j 

700,047 

i 

141,402 j 

19 

i 

414,100 


G, Daniape hy toeevils. — Grain stored for local consumption and sowing 
suffers more from weevils than that exported as most of tho latter is moved 
before the rains. The damage done appears to ho oonnoofed with the amount 
of moisture present and is considerable during the rains. Tho old practice of 
storing wboat in pits Avhicb appears to bo general in India is, in tbu Punjab 
and Sind, giving place to house storage. Here the grain is kept in a well- 
ventilated room with burnt brick walls and floor, with wheat chaff at the top 
-and bottom of the heap, the walls being lined with grass matting. No special 
precautions appear to bo taken to prevent damage by weevils and no mention 
is made of tho use of carbon bisulpludo in freeing wheat from these pests. Tho 
anattor of wheat storage in India, tlierofore, appears to ho worthy of 
attention. 

7. Torts of shipment for exported wheats. — The exports of the Punjab 
and Sind and about 18 per cent, of that of the United Provinces arc sent via 
Karachi. The produce of Bengal and G7 per cent, of that of tho United Pro- 
vinces goes to Calcutta as well as a portion of that grown in the Central Pro- 
vinces. The remainder of the wheat exported from tho Central Provinces and 
about 15 per cent, of that of the United Provinces is sent to Bombay. Tho 
total volume of tho export trade in wheat of Calcutta is given as ouo and a 
half million tons. That of Bombay and Karachi is not given. 

8. Bxperimenis on wheat improvement. — ^AYheat experiments are being 
carried out at the Experimental Parras in all the wheat-growing provinces. 
In tho Punjab, 50 acres are devoted to wheat at the Lyallpur Parm and 250 
acres at the seed distiibutiou farm at Sargodha. In the United Provinces 
there arc wheat experiments at tho Oawnporo Parm and at Orai in Bundel- 
khand. In the Central Provinces there arc experiments at Nagpur (7 acres), 
Hoshaugahad (25 acres) and at Paipur (31 acres). In Bombay there are 
experiments in progress at Poona and kfaujrl, at Mirpurlchas (15 acres) 
and at tho Bharwar and Dhulia Partus. In Bengal there arc trials at Dumraon 
(di acres) and at the Sripur Parm. 

(o) General nature of the experiments. — ^The wheat experiments at the 
various Experimental Earms are of the same general character. 
Varietal, selection (both as regards yield and rust-resisting 
power), liybridization and mauurial experiments are generally 
mentioned. At Oawnpore, tlio experiments are designed for a 
special object — the production of a wheat suitable for tho 
Bundelkhand Districts. Potation and tillage experiments are 
also being conducted in (ho Central Provinces. At the Poona 
and Manjri Parms, Professor Gammie has made a provisional 
botanical classification of the Indian wheats cultivated there. 
Australian varieties have been largely tested at all tho Experi- 
mental Parms. 

(J) General rcsnlls^ of the wheat cxpcTimcnis.—^'Slh.c introduction of 
exotic varieties has not been very successful, Prospects are said 
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to bo hopeful, however, in the case of Australian No. 27 at the 
' Lyallpur Parm in the Punjab. In other directions the results 
have been more encouraging. Tlius, in the Central Provinces, 
a hybrid produced by crossing a Iiard ■white (Uaura) with a soft 
rod (Mundia) wheat lias boon found to be tho most rust-resistant, 
and seed is distributed every year to cultivators through the 
Agricultural Associations. Muzaffarnagar -wheat has been dis- 
. tributed from the Dumraon Parm in Bengal and lias remained 
true to type and given encouraging results. Both in Bengal 
and the Punjab, however, this variety suffered from the severe 
cold of last winter. It is said that all soft wheats introduced at 
the Poona and Manjri Parms show a strong tendency to become 
hard. 

(o) Distribution of seed to eiilUmiors, — Tlie distribution of seed, where 
this has been done, is carried out largely by means of the Reve* 
nue Officers. In the Central Provinces, Revenue Officers, 
Members of the Agricultural Associations, Deputy Commission- 
ers and Agricultural Exports watch the results as far as 
possible and they are discussed at tho meetings of District 
Agricultural and Industrial Associations. In Bengal seed is 
distributed to the ryots through Collectors and Managers of 
"Wards Estates. In the Punjab, the varieties are observed for 
several years on the Lyallpur Parm and a preliminary issue is 
made to selected men who report on the results. 

{d) Dublication of results. — The results of tho wheat experiments are 
published in the Reports of tho Government farms in English. 
In the Central Provinces leaflets in Hindi and Marathi are 
issued in addition. 

A. HOWARD, 

Diologioal Botanist, Agricultural Besearch Institute, Busa. 


Bungus diseases of wheat. 

, (1) Bust. 

I. The incidence <tf rust in the chief loheat districts, — Of all the condi- 
tions which govern the extension of wheat in any jjrovince the incidence of 
mst is probably the chief. Tho crop is a popular and a paying one in the 
;roat dry area of the North-West and the way seems to be clear for a large 
Bxtehsion hand in hand w'ith tho extension of irrigation in this region. The 
inoidonco of rust is slight in the Punjab, North-West Prontier Province and 
Sind 5 total loss from this cause is unknown and tho average annual loss 
s not considerable. But a danger lies in the very extension of irrigation which 
bas permitted of the recent largo increase of the area sown to wheat in these 
provinces. Tho Punjab owes its comparative immunity to rust to its^ dry clim- 
itc and soil. I know little of tho influence of canal irrigation on climate but 
mfficiont is known of its effects on soil to indicate that there is a probability of a 
iargo increase of the disease brought about by frequent heavy floodings of the 
rrigated tracts. It is a subject for inquiry by the looal^ department how far 
diis is occurring or has actually occurred, since this w'ill influence tho lines on 
which the efforts should bo made to introduce improved wheats into oulti-ya- 
ion, At present the requirements of the Punjab appear to bo primarily 
mpvovcd drought-resistant wheats but the time may not bo far distant when 
die demand for rust resistant sorts will become as great as in other less favoured 
arovinces. 

In Central India, Bundolldiand and the adjoining parts of the United 
Provinces, tho Central Provinces and Berars, the severity of the disease is 
nuch greater. It is in these areas that the enormous losses which havo been 
•ecorded from time to time in tho Indian wheat crop havo chiefly occurred, 
tn Bundelkhand drought-i’esistance tvnd rust-resistance are of almost equal 
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importance, and tlio possibilit;^ o£ combining these two qualities has been kept 
in view in the production of improved wheats intended for these areas by 
the Department of Agriculture of the United Provinces. In the other wheat 
growing tracts of Central India, the development of the quality of rust-resist- . 
ance is the object chiefly to bo aimed at. 

In the east of the United Provinces, in Behar and in Bengal proper, 
drought-resistance is of comparatively little importanco. But the steady 
annual loss from rust in these districts, although rarely reaching to an actual 
calamity, is enormous and the need for good rust-resistant wheats is very 
great, 

I have little actual experience of the requirements of Bombay in regard 
to the disease, and know nothing of tho condition of the small wheat crop of 
Madras except that it also suffers from rust. 

II. 'The extent of the loss. — A.nj attempt to estimate tho annual losses 
from this disease must necessarily be of the crudest nature. The triangular 
area enclosed by lines uniting Bombay, Simla and Calcutta includes the greater 
part of the wheat growing provinces liable to rust. Tho total production of 
wheat in this area in 1901-1905 was over dii- million tons of a value of nearly 
300 millions of rupees. If we take the average loss owing to rust at 10 per 
cent, (it largely exceeded this figure over a great part of the country last year) 
we get an annual loss of about 2 millions sterling yearly from this source. I 
believe with Sir George "Watt that this figure is too low, for tho loss in weight 
of grain in rusted plants when tested by actual weighing is mnoh greater than 
appears on the surface, reaching from two-thirds to five-sixths in bad cases. 

III. The causes of the disease. — Throe different fungi are concerned in 
this disease. Sometimes, one only is present. More often two comhino to 
attack the one plant. It is not infrequent to find all throe together. They 
are known respectively as Tuccinia graminis or black rust, T^iccinia ghmartm 
or yellow rust, and Pneeinia iritieina or orange rust. Tho areas of their res- 
pective distribution do not exactly coinoide. Thus orange rust is far more 
prevalent in the oast and black rust in tho south of tho triangle above referred 
to. A technical dcsoription of tho three rusts has been drawn up and illustra- 
ted by coloured figures hut though submitted for puhlioatioii about fourteen 
months ago it has not yet appeared. The need for those in whose hands tho 
work of introducing improved wheats into India lies, being in a position to 
identify the different species of rust, arises from tho fact that the resistance of 
a plant to one rust does not necessarily imply resistance to tho others. To 
introduce a rust-resisting wheat from the Central Provinces where it has been 
exposed to the attacks of yellow and black rust into Bengal where it has to 
face orange rust, would ho to court failure. It is necessary that tho resistance 
of each wheat should he tested in regard to the species of rust which it has to 
meet in actual cultivation. Another and still stronger reason why each wheat 
growing area must work out its own salvation lies in the fact that tho quality 
of resistance is often lost on transference to a now climate. We have numbers 
of instances of this having actually ocomTed. 

IV. Measures frojyosed for dealing toiih the disease. — In a note submit- 

ted to the Board of Agriculture last year, proposals were made for definite work 
in tho selection of rust-resisting varieties in certain localities. Tlie recent 
provision for expert supervision in most of tho provinces will admit of this 
subject being taken up on much broader lines than are there indicated. It 
has recently been shown that resistance to rust in hybrids obtained by crossing 
rust-liable and rust-resistant varieties is what is known as a recessivcliereditary 
character, and as such the resistant progeny tend to preserve the character and 
to transmit it unaltered under normal conditions. With the actual work in 
producing rust-resistant wheats either by selection from existing varieties or by 
hybridization, l am not concerned, for such work now falls into the province 
of other scientifio workers already engaged or about to he engaged by the 
different provinces. But we are fortunately in a position now' in which we did 
not find ourselves last year, to attempt to deal with the question on definite 
lines scientifically controlled, and I would urge that the production of rust- 
I'Mistant wheats should he given a prominent place in the scientifio programmes 
of the provinces concerned. * 



' {2) Smut. 

, Smut ia "wlieat does not, in any locality "witli wliicli I am acquainted, 
reaoli such a degree o£ severity as to render any organised attempt at control 
necessary. It can easily be oheclcecl by seed treatment at a small cost, and 
this has already been demonstrated oh several of the Experimental Earms. 
But nowhere so far as I know does it affect the crop to such an extent as to 
justify tho talcing of special steps to disseminate information or to demonstrate 
the treatment to cultivators in tho same way as the similar diseases of juar and 
oats. ' 

The cause is a fungus, Vstilago Tritici, whoso spores adhere to the seed 
coats of the grain and germinate when the latter is sown, thereby giving rise to 
infection of tlie young shoot. The subsequent appearance of the disease in the 
ears is due to growth of tho fungus within the growing plant and maturation 
only when tho oar commences to form. The adhering spores on the seed coats 
may be destroyed by steeping the seed in various solutions of which tho most 
effective and simplest are solutions of one-half per cent, copper sulphate and 
1 per cent, formaldehyde.' 

. (5) Mildew. 

Mildew, caused by the fungus JUrysiphe graminls, is common in some 
parts of India. It does not however usually cause any considerable damage 
and its successful treatment is so expensive that it is never likely to come into 
actual practice. 

E. J. BUTLER, M.B., I'.L.z., 
CrgjgtogamiG Botanist to the G-overnment of India. 


Insect Bests of Wheat, 

Wheat is subject to tho attack of four pests — 

(1) Surface Weevil [Tanymecus indiens des. Log.). 

(2) Termites {Termes Tajgrohanes. Hag.). 

(3) Wheat Stem Borer {Nonagria uniforniis. Ldgn.). 

(4i) Wheat aphis {Siphono])hora Sp.). 

1. In many districts, the germinating wheat is successively destroyed 
by tho small grey-brown weevils, which live on the surface of the soil, feeding 
upon the delicate shoots as they come out of the ground. No other food being 
available, the weevils, if plentiful, [cat off the entire crop ; a fresh sowing is 
made which is again eaten off and several sowings may be necessary before the 
crop is established. 

The life history of this pest is not passed in wheat but in some wild plant, 
and until this has been worked out, no general measures are possible to check 
the pest. 

The preventive measure likely to give tho best results is to provide tho 
weevils with other food ; if it be possible to sow a small quantity of another 
plant with or before the wheat, scattered over the fields, tho weevils will bo 
less destructive to tho wheat ; the same result is obtained by placing heaps of 
cut grass or green vegetation, branches of green trees or oven chips of pumpkin 
over the fields, the weevils collecting there to feed and being readily destroyed. 

2. Termites arc injurious principally to young wheat, destroying tho 
roots of the xdants. They arc a recognised pest to growing plants in India 
and there is no special feature about their attack on wheat. No direct means 
arc likely to bo of avail that are within tho reach of tho ryot and the only 
preventive known is thorough tillage before sowing the wheat ; in some cases 
it is possible to trace the nest and destroy it by digging it out or by watering 
it with hot water. 

3. Wheat stem borer is a caterpillar which is found boring out the 
main stem; the upper part of the plant withers and, if young enough, 
tho plant throws out side shoots to replace the main one, Tho main stem 

2707 I G Agi-i. 
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is wholly destroyed and withers, the loss being a considercable one only ^ 
when the giain is forming and the new shoots are not formed. There is no 
direct remedy for this post in wheat except the destruction of the withered 
stems that contain tlie borer, and wliich are readily seen. As with many other 
pests, the cultivator has a remedy in his bands that is merely a matter of 
ordinary common sense, but it is unlikely that he can be induced to adopt it. 

■d/. Wheat is also infested by a green aphis, similar in geneial to otl)er 
aphides that attack other staple crops. It appears on the young plant, feeds 
on the leaves, multiplies and when the ear forms, gathers in it and sucks out tho 
seeds. Each ear may contain many-insects, sucking out tho juice; the grain 
formed is light and of poor quality, the yield being materially reduced. Aphis 
is readily checked if taken in time, but the cultivator is not likely to search 
out the first colonies and destroy them until some elementary ideas of the 
nature of insect life have been instilled into him. 

Eurthor inrestigation is required to elucidate the habitat of the wheat 
aphis when wheat is not growing ; this will probably prove to be the arux of 
tlie whole matter, but the problem is a difficult one not likely to be immediately 
-solved. This investigation is in progress in tlie insootary and tlie wheat aphis 
will probably be susceptible to preventive treatment when this point has been 
worked out. 

On the whole, wheat 'suffers more largely from the surface weevil than 
from other pests ; the distribution of aphis and of stem borer is probably local, 
and the termite does not appear to be a widespread pest in this crop. In some 
parts of India, the cultivator already checks tho weevil by the use of a trap 
crop or by placing ohips of pumpkin in the fields and there is probably no 
reason why, under tho guidance of trained Entomological assistants, this pest 
should not be destroyed more generally. 

The Grain Weevil. 

The problem of cheeking the ravages of weevils in grain is not one that 
can be dealt with in a shorn space. The conditions under which wheat is stored 
in different tracts of India, the transport and storage of wheat in bulk and its 
treatment in large quantities at ports, offer so many varied conditions that no 
single method will be of any avail. No progress can bo made with this problem 
until full inquiry is made by an expert who can devote bis whole time to 
investigation not only into local conditions in tho important areas, but- also at 
ports of shipment and in large towns where grain is held in bulb. Nothing 
short of a thorough and prolonged investigation will be of material use, and it 
is a waste of time to suggest any methods not based on this investigation. 

H. MAXWELL-LEEBOT, m.a., p.e.s., r.z.s., 

JSntomologist lo the Government of India. 

Bombay. 

1. Varieties of Indian wheats. — ^AJl that are known to me are given in 
my provisional classification of the Indian wheats cultivated at the Poona and 
Manjri Earms. 

Soft white wheats. — I have a record of ono variety only in the Bombay 
Presidency (proper), namely from Nasik. 

Hard white loheats. — There is one variety of beardless wheat from Nasik 
with bard white grains. A number of tho Kalaku^al or Bakshi wheats aro bard 
white, as are also a number of the Popatia wheats. The Kalakusal wheats of 
the Deccan and the Hansiab of Broach are said to be the finest in the Presi- 
dency ; they are grown as dry-crops on retentive soils. They are very liable to 
rust and are considered delicate crops. 

Soft red wheats. — I believe there are none in the Presidency. 

Hard red loheats. — Kliapli is hard red. There are a number of varieties of 
the Kalakusal and Popatia types, and two at least of Daudkhani wheats. 

2. I think that in the Bombay Presidency the varieties grown are of 

distinct types and that mixture rarely occurs. ^ 

3. The ryot as a rule probably saves his own seed. 



' 4i. "Dry-crop wliont is grown continuously in some parts of AhmednagUr, 

Alimedabad and jNasik. In the cotton districts of IChan'desh, Dharwar,”13roach, 
etc., it is rotated with cotton and jowar. In the deep black soil which borders 
the Taj)ti in Khandcsh it is rotated with linseed and gram. In the Panch, 
Mahals on land brought under tillage, during recent years, it follows akharif 
crop of maize, the laud being double cropped annually. This is an exhaustive 
system of cropping which can only be practised in rirginland. Irrigated whcatis 
rotated with ordinary garden crops but no definite order is followed ” ^Mollison). 

5. I am informed by Messrs. Halli Bi others that foreign matters in Indian 
wheat are greatly due to the mode of threshing. 

6. The percentage of foreign matter in exported wheats greatly depends 
on the basis on which wheat is sold to Europe. It generally varies from 3 to 
4s} per cent, in wheat exported from Bombay — (Ealli Brothers). 

7. The information from the Chamber' of Commerce has not yet been 
received. 

8. Damage to wheat by weevils is considerable, especially after the rainy 
season, whether the wheat bo for export or for local consumption ; we bcliovo, 
however, that after a parcel has been passed through Tiinnowing maebines and 
exported, the said exported parcel suffers less than a similar one kept in the 
country. Sometimes w'hcat is stored before the monsoon in well-closed pits, in 
wbioh case it does not get wecvilled; in other directions nothing is done to 
prevent the damage through weevils, nor have wo heard of any practicable way 
qf preserving wheat from getting weeviUed ; if there he any means or methods 
of combating this scourge they should be .made public at onco for the general 
benefit of the country— (Ralli Brothers). 

9. The ports of shipment for exported -wheats are Calcutta, Bombay, 
KaracM. 

10. A number of representative wheats were brought together by 
Ml*. Mollison for purposes of botanical identification on tbe Poona and Manjri 
Farms. I supplied the provisional classification of these in 1903 and the investi- 
gation is still in progress, but on a smaller scale, as from 1001 the experiments 
have been conduoted on a selooLod numbor of farina. No one variety has been 
cultivated on a sufficiently large scale to tost its outturn, and the cultivation 
has been controlled by irrigation. Prom tbe first, grains havo only been 
collected from the most vigorous plants. On the whole there has been a steady 
improvement in growth, probably also in the outturn, as the average weight of 
grains on the whole increases slowly and steadily year by year. Strict attention 
has also been paid to the selection of seeds from plants freest of rust. It is 
too early yet to make a definite statement, but the plants seem yearly to 
become more resistant to rust. Smut is easily checked by steeping the grain 
before sowing. E.xperimeuts havo also been conducted in hybridization of 
wheats. There seems to be no difficulty in establishing an intermediate race 
in two years. Samples of these hybrid wheats have been sent for valuation 
and the report will be despatched as soon as it is received. Some forms 
of hybrids, and notably one resembling the branched or mummy W’hont, seem 
to be incapable of perpetuating their characters beyond the first year. Those 
which partake of the mingled character of the two parents are of an easily fixed 
tyjio. Wheats are normally self-fertilized and I have never observed an in- 
stance of natural hybridization, and no hybrid can he exactly matched with a 
cultivated race. As regards results of introducing now varieties, we find that in 
the soil of the Poona and Manjri Parms, all soft wheats shoAV a strong tendency 
to become hard ; and the writer shares the opinion of Mr. Ozanne, that im- 
provement in wheat cultivation cannot be expected from the use of imported 
seed and that the wheats of each district will show what is best suited. Mr. 
Ozanne slates that after the famine Jubbulpore Pissi wheat, a soft wliite, was 
sown in Athni suh-division of Bolgaum. It rapidly degenerated to a hard red. 
Kamtr paihat', dry crop Bal'sH, a celebrated variety from an elevated portion 
of the Parner sub- division of Ahmodnagar, w'as sown by two good farmers in 
Nowasa in dry-croj) land, in two years 'it became so like the ordinary Shet 
Grt/zic that it could not be distinguished from it. In certain Parner villages, 
especially in Brahmangaon, the piDla wheat keeps its colour and other characier*- 
islics. This sown in Nowasa in two years degenerated into Kalegalm. Tbe now 
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improyed nnd introduced varieties have not been produced in sufficient quanti 
ties to allow of the distribution to cultivators. Before this distribution can b 
effected, special wheat farms would be necessary. There is, therefore, no coutro 
or inspection of the crops raised by oultivators from distributed seeffi Austin 
lian and other wheats, introduced into India, have not been adopted by culti 
vators in the Bombay Presidency. The majority of the wheats grown in tin 
Presidency seem to bo peculiar to it and even wheats from the adjoining pro 
vinces of India do not seem to be taken up. The only observed exception b 
this is that the Jonaria wheat of the Central Provinces has appeared in oulti 
yation in the Ahmednagar District. 

11. In the final memorandum on the wheat crop of the season 1004-0f 
by the Director, Land Bccords and Agriculture, Bombay, the total outtun 
of wheat is said to he 469,000 tons from an area of 26J lakhs of acres — 
decrease as compared with the previous year’s crop in area of 136,000 acre 
or about 5 per cent, and iu outturn of 293,000 tons or nearly 39 per cent. Ou 
of the total area sown in tho Presidency proper, 277,000 acres (132,00' 
acres in tho British Districts and the rest in Native States), 13*1 per cent, w'er 
assisted by irrigation. Of this 58 per cent, was iu Gujarat, 39 per cent, in th 
Deccan and only 3 per cent, in the Karnatak. The whole of tho crop in Kairi 
and Outch and ^i\ls in Sholapur was helped by irrigation. Of the total outtun 
36 per cent. >vas produced in Gujarat, 29 per cent, in the Deccan, 9 per cent 
in the Karnatak and 26 per cent, in Sind. The following statement compare 
the area under wheat with gross area cropped in the British Districts durin< 
tho 10 years preceding tho famine and the subsequent years : — 


Year. 

. 

Gro'is area 
cropped. 

Porcentflgo of 

gros’itofiverago 
cropped area. 

Area andcr 
wheat. 

Perce ntag< 
of wheat t 
gross area 






Acres. 


Acres. 


Avoiago 

of 10 

years ondinf? 

1895-180G 

28,000,000 

100-0 

2,300,000 

S-3 

33 

33 

ri 

3) 

189G-1897 

23,300,000 

83*1 

1,400,000 

6-1 

33 

33 

33 

33 

1897-1898 

28,300,000 

101-1 

1,900,000 

6-9 


•; 

33 

33 

1898-1899 

27,900,000 

99-7 

2,200,000 

7-8 

33 

>3 

>3 

33 

1899-1900 

22,500,000 

80-6 

1,100,000 

5-1 

33 

3i 

3} 

3} 

1900-1901 

25,400,000 

90-8 

1,400,000 

65 

33 

3} 

33 

33 

1901-1902 

27,000,000 

96-5 

1,600,000 

5-9 

33 

33 

3) 

33 

1902-1903 

27,800,000 

99-3 

1,550,000 

5-6 

3} 

3} 

33 

33 

1903-1904 

28,800,000 

101-1 

2,100,000 

7-4 

33 

3} 

33 

33 

1904-1905 

Not avail 

able. 

2,091,000 

... 


Appendix A . — Details of the wheats grown at Poona and Manjri. 

Appendix B , — Extracts relating to wheat cultivation in the Bombay Presidency from th 
Gazetteer Volumes. 

Appendix C . — Map of tho wheat districts in ilie Bombay Presidency. 

Districts with 10 per cent, or over of the total area glowing wheat — red. 

Do. 6 to 10 per cent. do. do. 

Do. 1 to 6 per cent. do. do. 

Unspecified tiacts — 

Numbers — 


blue. 

yellow. 

green. 


1. Section I sub-seefcioa A of my notes on classification of Indian wheats. 
i) » 3^ i* 


3. 

33 


33 

A 

4*. 



33 

B 

0 . 

33 

m 

33 

A 

6 . 

33 

\ 

33 

33 

B 

7. 

33 

IV 

s 

A 

8. 

9. 

«« 

33 

33 

33 

\ 

53 \ 

B 

C 


33 

33 

33 

3i 

33 

3} 

33 


3) 

33 

33 

33 

33 

33 

33 
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10. Section IV sub*6Cclion D o£ my notes on classification of Indian ivlicats. 


11. 


V 


A 


)> 

’1 

13. 



>3 

B 


V 

33 

13. 


}} 

3) 

C 


33 


M. 

3> 

VI 







15. Undcterniined H, "VV, varieties. 

16. Do. II. II. do. 


G. A. GAAIMIE, F.LS., 

Hconomio Fotai isl, Bonibay. 





Details o5 the wheats ffrown ai 


No. 


24 

35 

8G 

15 


18 

25 

2S 

89 

5 


4 

7 

16 

17 

83 


Names of varjeties 


9 

16 

22 

23 

24 

30 

31 

32 

33 
35 

37 

38 
40 


19 

2tr 

21 

£2 

23 
28 

29 

31 

32 

24 

25 


Snh~tectton A (a). 

Kong of Muzoffcrgarh , S.W 

Kodi Kowi of Buwolplndi 
Safod of Mnitan . 

Bcdi Koni of Hawalpmdi 
Pivla Potc of Malegoon . 


Sicl^seciion A {h), 

Lnl Fcrorpuro . . H. W. 

Koni Gliori of Chalwal . ,> 

Eangnb of Kimgrn , „ 

Poman MnmCfargarh . » 

Koni of diiolnm « . „ 

Mundi, Cawnporo . „ 

Mundi nhito, Pnrtabgarh „ 

Pivla Botaksi Baglnn, n 

Kasik, 


Stid-scclton S (a)* 


khan. 

Kafci of Mnzaffcrgarli ■ 

Snfcd of MuUan , • 

BcsM of Dehra QImzi* 
kimn. 

Safcd of Hoshiorpur 


Stih^sccihii S (5). 

Lahore Snfcd • « I 

flhoriof Gujarnfc . 

Ghori Cliimist « 

Sathia of Mnltau * » 

Kodi of ^ I lock « • 

Koukar of Dasnga 
Gboni of Sialkot « 

Ghoni of Balalii Guru- 
dnBpur. 

Safcd of Hosbiarpor , 

rtodiof Mtizaffarpur . 

Mnudi of Jnltjndar . 

Kankar of Gurndaspur , 
Muodi of Kamal 
Wndantik of HoshJarpur 


Ausirah'ffit IFAeafs, 
Aastralinn Wheat 3/20. S. WJ 


fTo. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


2If2a 
13/32 
26/32 
29/32 
2G , 

27 . 

46 . 

56 . 

No. 1.] 
No. 34. 


TCKKED IlfTO, 

DATBS op SoWlITG. 

Dates op eeapii«o. 

1902-03. j 

1903.04. 

1902-03. 

1008.04. 

1902-03. 

1003-0*4. 



- 



SECTION I— D 

PAIEDBESS WueATE 



Sj}tkc3 rather 

either aliopethcr hoardhss or with 

H. W. 

D. W. 

lltb October 

10 ih October 

10th Jtnicb 

8th March 1904 



1902. 

1D03. 


1903. 


Do. 

Do. 

Do, 

Drt. 

. 

Do, 

Do . 

S. w. 

Do. 

23rd October 

Do. 

• 

Do # 

Do. , 

H. W 


1902. 

Do, 

Do. 


Do. 

12th March 1904 . 

Semi H. W. 

Semi H. W. 

Do, 

Do. 


Do 

28th February lOOJ 

H. W. 

H.W. 

lltb October 

iCfch October 

20th March 

6lh Jfarcb 1904 . 



1002. 

1903, 


1903, 


Do* . 

Do. 

Do. 

Do, 


Do. 

8tli Marcli 190i . 

Do 

Do, . 

Do. 

Do, 


Do, 

Gth March 1904 , 

Do. 

Do 

Do. 

Do. 

, 

Do, 

8tb March 1904 . 

Do. 

Do. 

Do. 

Do. 


Do. 

Do. 

Do. . 

Do. 

ISth Ottober 

Do, 

f 

lOih March 

18lb February 190 



1902, 



1903. 


Do. 

Semi H. W, 

Do, 

Do. 

. 

Do. • 

Do • 

Do. 

Do. 

23rd October 

Do 

, 

Do'. 

2Sth February Iv^ 



1002. 





S. w. 


11th October 

10th October 

Failed 

Failed , 



1902. 

1003. 




H. W. 

H.W. 

Do. , 

Do. 


10th March 

12th March 1904 < 






1901. 


Do. 

Do. 

D-J. 

Do. 


Do 

Do. • 

Do. 

Dn« « 

Do. 

Dn. 

• 

Do. 

8th March 1904 

Do 

Do, 

23rd October 

Do. 

, 

Do. 

6tli .March 190i , 



1902. 





. H W. 

H. W. 

11 th October 

lOth October 

20th March 

CtU March 1901 



1902. 

1003. 


1903, 


Do. 

Do. 

Do. , 

Do. 


lOfch March 

2nd March 1904 






1903. 


Do. 

Do. 

Do. 

Do. 


20th Marcli 

Da. . 






1903. 


Do. 

Do. 

Do , 

Do. 


Do. 

Sfch AJarch 1904 

Do. 


Do, , 

Do. 


Do 

12th ilarch 1904 

Do 

H. W. 

Do, , 

Do. 


Do . ! 

8th Marih 1904 

Do. 

Do. 

Do. 

Do. 


23 rd March 

2nd March 1904 






1003. 


Do. 

Do. 

Do. , j 

Do, 


Do, 

6th March 1904 

Do. 

Do. . 

Do. 

Do, 


Do, 

2nd March 1904 

Do. 

Do. 

Do 

1)0. 


Do. 

12th March 1904 

Do. 

Do. 

Do 

Do. 


Do. , 

8th March 1904 

Do 

Do. 

Do 

Do. 


Do 

Do. . 

Do 

Do. 

Do 

Do. 


Do. 

Do, 

Do 

Do, 

Do 

Do. 


Do. 

Do. . 

. H. W. 

n, w. 

18ib October 

lOlh, October 

lOtb March 

Gth March 1904 



1902 

i 1903. 


1903. 

’ 

1 Do. 

Do. 

Do 

Do. 


Do. 

2Sth February *« 

Do . 

Do. 

Do. 

Do. 


Do. , 

Do . 

S W. 

Do. 

Do. 

Do. 


1 Do. 

Do. . 

IL W. 

Do. 

Do. 

Do. 


I Do. 

Do. . 

S W. 

Semi S, W, 

23rd October 

Do. 


Do. 

8rd March 1904 


\ 

1902 





Do. . 

Do. 

Do^ . 

Do. 


Do. , 

Do. . 

H. W. 

. 


Do. 


i 1)0. 

8th March 1001 

s. w. 

Do. \ . 

Do. 

Do, 


1 Do. • 

loth March 190 

. H. W. 

Do. \ , 

Do. 

Do 


Do. 

3rd March 1904 

Do. . 

Po. \. 

Do. , 

Do, 


Do, 

8th March 1004 













Poona and Manjri 


SrlKELETSj 1003, 

SriKELETS, 1904. 

SriKKLETS, 1905. 

Grain 8 VTV. tot a. 

- 

Average, jlljghcgt, 

Lowe*-! 

A\eiflgc. 

Highest. 

Lowest 

Average. 

Uighifit 

Low est 

1901.02 

1902-03. 

1003 04 

1904-03. 

(jT/ iheum M^her 












levy slioit aiuts* 









18 

i 22 


16 

26 



«!• 

««• 


453 

324 

... 

20 

22 


21 

27 


v*l 



999 

358 

869 


20 

24 

10 

23 

20 

15 


.«• 

... 

... 

389 

393 


20 

26 

12 

23 

20 

18 




999 

389 

347 

t.. 

18 

22 

10 

' 19 

24 

13 

1# 1 




374 

320 

311 

-i 

16 

24 

8 

18 

24 

13 





371 

295 


20 

26 


18 

25 

9 





356 

35G 

• i. 

18 

24 


18 

25 

12 

*•* 

... 



343 

293 

289 

16 

26 


23 

28 

16 


... 

f 


368 

873 


16 

22 


21 

26 

14 


... 


999 

385 

338 

290 

18 

22 

8 

18 

22 

_ n 

... 

... 

... 

99 

352 

338 

... 

18 

22 


18 

23 

15 


• • 4 


... 

4f!0 

341 


18 

22 

8 

18 

22 

14 


«*i 

« ti 


403 

305 

832 



























18 

2G 

12 

23 

28 

18 



• «« 

... 

430 

3C0 

... 

20 

26 


23 

27 

17 

• »« 




357 

483 


20 

24 

12 

22 

26 

14 

... 


... 

9*9 

319 

416 


20 

24 

10 

21 

27 

10 

... 


... 

999 

849 

1 

335 

206 

20 

24 

10 

23 

27 

18 

i 



9*9 

330 

345 


18 

22 

10 

20 

23 

15 

... 

..i 

... 

999 

388 

373 

- 

16 

20 

10 

20 

20 

15 

■ t. 

i 

... 

... 

370 

337 

... 

U 

24 

8 

21 

24 

11 



... 

... 

360 

318 


16 

24 

8 


26 

11 

... 

... 

.. 

... 

402 

310 

999 

18 

24 


^ 22 

28 

15 

, 

,, 

... 

.. 

320 

261 


l8 

24 


22 

26 

; 14 

... 

... 

... 

* 

331 

291 

800 

16 

20 


21 

27 

15 

... 

... 

... 


' 320 

202 



20 

8 

20 

1 25 

15 

... 



... 

355 

376 



22 

8 

22 


15 

... 


... 

... 

374 

414 

999 


24 


23 

26 

18 




... 

3h0 

335 

• 99 


22 


21 

25 

13 

... 

» ■ t 

... 

*. 

847 

285 

• 99 


22 


23 

28 

14 


1 


... 

332 

307 

999 

i 

21 

12 

23 

28 

16 





i SCO 

312 


20 

24 

12 

21 

26 

1 

16 

20 

24 

14 

*•* 

376 

204 

288 

■9 

20 

S 


22 

14 

16 

21 

12 

... 

353 

310 

276 


22 

8 


20 

13 

17 

22 

18 i 

... 

379 

370 

340 


22 



24 

16 

18 

24 

13 i 

... 

379 

385 

318 

Ho 

22 

8 


22 


18 

22 

15 

• 

406 

387 

377 


22 



26 


20 

26 

14 


289 : 

330 

311 


22 



25 


20 

23 

14 

f «• 

328 

295 

278 

20 

24 



29 


19 

23 

13 

1 

388 

349 ! 

310 

- 22 

18 


22 

29 


18 

24 

13 

... 

451 

339 

297 

. 18 

24 


18 

23 


20 

28 

16 

«*• 

838 

297 

312 


26 


21 

27 


18 

24 

12 

.*• 

470 

350 

336 


heva 
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APPEII^^X 



1 Knmc3 oE 


1 Snl-sef''<”‘ -i 

Hard red, 

1^ I Jona'i', T)amo , 

Stil‘Seclion 3J -^ip»7c*» 

Hard tvliiio* 

20 I Dodi of MunaEtcrgarli . H.W. 1 U. W. 

21 1 Daudau oE Mu'.tan •• 

24 I MflVim of Multan • « 

Suh-seciion A, -Grains, 
hard, iohiic or 

Palc^tino accVimatizcd , 

Wnduttk AmtUsar 

Pula Uakski BagUn » 

Kfisik. 

Do. Mfilcg^^on . » 

Pivla Gabu Nipbad 

Sa^bc Babun Abiued 
nauar. 

Kdla Kusfll Shovga-'U 

' Baksbi Paraucr Abm 
nagar, 

Kfite Kopargaon . 

Pan SangB . « ' 

A Kald Kusal Pcoua . 

KdU Kusal 

Do. Kbamleab 

Pdu Sangli . 

Babsbi Saugamnor . 

Parncr wheat 

ICopergaoa wheat • « 

Uald Kusnl Pcoaa 

iKala Knsal Toonn Farm, 
smallest numb or of 
epibelcts. 

I K&la Kiisal Poomi Pai m, 

1 mU^lc grains. 

Kdld Kusal Poona Farm, 

, from outside grains. 

Kdld Bueal Ndsik . . 


Siih-section !?.■ — Grfli/ii 
hard, red. 


15 

17 

ICA 


K&tba Kdaik 

Kdtba Kbdndcsb . 

Wbi e bearded Alb ml 

White a'vncd Kdtba 
Kbdud. sb. 

Black awned Kdtba 
Kb&ndcab 

lYblto bearded Atbanl 
Bluck auned Atbaul 


SKCTlO^-II.-Jo^■A«u BEAUDirSB Wbeits 


lOth March \ 

8lh Maxell 1904 .1 

1903. 


r 20'h March 

^ I2ih March 1901 . 

1903. 

Do. 

1 Do 

1 

1 Do. 

, 1 Paih'd 


SECnONllI.-KAL^ KlTBil-ouBAEBni 
Sjfikelefs telreHj; 
iGtb Match 1901 


lOtU Match 
1B03. 

Do. 

Gib March 
1903. 

Do. • 


j^th March 
1903. 

Cth March 
1903. 

7ib March 
1903 
Do, 

8th March 
190 h 

D-'. 

25th rebruory 
19 j3. 

Do 


2Gtb February 
1903. 

Dft. 

2nd March 
19-3. 

Ist Mnrcb 
1903. 


17tli March 1904 . 

7tb Mnrcb 1901 
let March 1904 . 

7tb M^rcb 1904 . 

Ut March 1901 
Do. 

4tb March 1901 
Isl March 1904 .1 
Do. 

4th Match lODl * 
Do. 

Do* * 
1st Slarch 1904 
4th March 1901 
1-t March 1901 . 
Do. 

Do 

4Lh March KOI 


Do. 

3rd March 
1903. , 

l(,th Ma«» 

1903. 


4lh March 19*.* J 


28th February 
1903. 

25th PchruhTy 
1903. 

28th February 
1903. 

2nd March 
1903. 

Srd March 
1P03. 

let March 
19 j3. 

Do. 


Ist March 1901 
7th March 1904 . 
1st Mach 190^1 • 
7 fch March 1901 . 
Do. 

lab March 1904 
Do. • 



4.5 


•A. — cjiifhined. 



Sl‘rEELEiB^ 1903, 

SriKBLETS 1904. 

SriKELETS, 1905. 

Geaiks teu tola' 

llEMAEEJ 

> 

LYcrago, 

iigticit 1 

LoacbU 

ivornge. 

ligbcflt. 

L west 

i.'-etage. 3 

Iigl\C3t. 

liUWCit, 

.901-02, 1 

.S0;-03. *1 

.903-01. 

190V-05, 

(Tiilioxm 7i,yhertitm), 













ivtt7t smo 

0f?L rOHD 

t spil'cici 

f. 












18 

24 

12 

21 

28 

16 

i8 

22 

13 

■ ft# 

410 

380 

403 



16 

18 

0 

22 

26 

15 

18 

23 

18 


939 

^ 428 

4U 



f 14 

20 

8 

28 

23 

10 

16 

21 

16 

... 

444 

' 471 

521 



14 

22 

8 


... 

... 

... 

•* 

... 

... 

435 

... 

roiKd 


[Tnticum jPih^inn). 












loiiff atoned^ 














22 

23 

14 

22 

19 

16 

... 

... 

• ftt 


086 

302 

... 



18 

24 

8 

24 

28 

20 

... 

4ftft 

... 


420 

•2SG 

... 



20 

24 

14 

20 

24 

14 


»■ * 

... 


605 

215 

... 



20 

24 

12 

20 

23 

15 

**> 


ftftft 

« ft • 

491 

491 




18 

22 

12 

20 

22 

15 



ftftft 


373 

3‘8 

... 

, 


14 

18 

10 

18 

20 

14 

... 

... 

■ tl 


416 

415 

... 



1- 

18 

10 

18 

22 

14^ 

... 

... 

ftftft 

• ftl 

427 

427 

ftftft 



16 

20 

10 

19 

21 

11 

f •• 

... 

... 


432 

217 

ftfti 



18 

22 

8 

20 

29 

14 


4ftff 

• •ft 

... 

388 

388 




20 

^ 24 

12 

20 

25 

15 

... 

• •• 

• ft 


405 

405 




18 

22 

• 10 

20 

23 

11 

... 

■ ft ft 

... 

... 

35G 

35C 

** 



20 

24 

10 

20 

24 

10 

... 

ftfti 

... 

277 

324 

227 

... 



20 

26 

14 

21 i 

24 

^ 16 

1 

tft t 

... 

209 

312 

24G 

... 



20 

20 

12 

20 

24 

16 

f •! 

ftft. 

... 

264 

327 

271 

... 



20 

22 

10 

20 

23 

15 

• • 

ftfti 

... 

274 

353 

208 

ftff# 



16 

20 

12 

20 

25 


... 

.ft* 

... 

330 

3j8 

240 

ftfti 



20 

24 

12 

19 

24 

18 

ti* 

ft ft ft 

... 

209 

351 

232 

... 



20 

24 

12 

« 21 

2G 

18 

19 

24 

13 

314 

303 

203 

243 



16 

22 

8 

20 

2J 

14 

... 

ft ftft 

... 

... 

379 

224 

• ft 



IS 

22 

8 

... 

... 

... 


... 

•• 

... 

357 

... 

■ ftft 



18 

22 

8 

If 

««« 

1 

t.t 

#• ft 

... 

•** 

... 

83 L 

a«ft 

ftftft 



18 

24 8 

.. 


1 

! 

... 


... 


335 

... 

••ft 



20 

24 10 

20 

24 

16 

... 

... 

... 

... 

314 

207 




10 

i 

22 8 

11 

21 

11 

I 




250 

325 

213 




10 

20 8 

19 

24 

! 

14 

j 

■ •1 



277 

394 

2iG 




10 

22 8 

18 

21 

1 '' 

«ftft 

... 

4 ft t 

295 

343 

236 

... 



18 

24 8 

19 

23 

1 

9 ft* 

«ftft 

«•« 

f. 

450 

2 3 

*•« 



18 

24 8 

19 

25 

11 

... 

... 

... 

... 

203 

265 

... 



18 

24 S 

18 

22 

11 

... 



««i 

351 

222 





22 8 

11 

23 

14 

17 

23 


< IM 

292 

208 

213 



16 

1 





1 1 

1 
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APPENJJIX 




Ko.. 

NaJUP3 of varletit t* 

TCBKED IKXO. 

Da 7E3 or BOwim 

Dates of ncATiKO. 


i 






1 


1902-03. 

11I03-04. 

1002-03. 

1903-01. 

1902.03. 









•SECTION IV. 

— POrAT/A WUPATS - 


Svhseciion A —Hart? i/cllotc. 





SpiK^cs as dense (ts in (he prevtons seefious, liU 

1 

DiodUiani Djmob H. IV, 

H. Y. 

♦ 

Semi S. W, . 

18tli October 

lOtb October 

10th March 

8t!i Msreli 1901 , 





1902. 

1903. 

1903. 


2 

Cbfival Bh&udato „ 

Do. 


H.Y. 

Do. 

Do, 

Do. 

2rid March lOO-t . 

16 

Tipb^nia Ninjar • « m 

1)0 

A 

Do. 

Do. 

Do. 

Do. 

Do, , 

12 

Haiisja Bro&ch • tt 

Do, 

• 

Do. 

3rd October 

Do. 

Bill Jraict 

26th February lOCVi 




1902. ‘ 


1903. 



Sul'sectton U.— r6d tpUh 









aietidency to become toft* 








23 

Poplin, Kadi^d « » * 

Tendinjt 

to 

n.Y, 

7 th October 

lOtb October 

3nl March 

28th February I90i 

be soft. 



1902. 

1903, 

1903. 


17 

Pc], Klifindeeb • « 

J)o, 


Do, 

Do, 

Do. 

23tb February 

23rd February IfKM 







1003. 


10 

Maliy*!, Uclgaum 

Do. 


Do, • 

Do 

Do, • 

Do. 

Do. . 

21 

Kdtba, Baroda • . * 

Do 

• 

Do. 

Do. 

Do, , 

2Stlj Februarv 

28tli Fcbriinr) 1904 





Do. 


1903. 


20 

Bdndlbani C. ^ « 

H. R. 

# 

». R. 

Do. 

1st February 

7tli M.rch loot . 






1903. 



Sahsecdoit C, — JZard red. 








13 

Sambalpup wheat H. R. 

H, R* 

1 

TI. R. 

IBtli October 

lOlb Octobfr 

10th 5larch 

2SlIi Ftbronry 1901 





1902. 

1903. 

10D3. 

U 

Lfil Pi8t, Bilngpur ^ „ 

Do, 


Do, 

Do. 

Do 

Do, 

Do. . 

15 

Killia Balio, DflTDOh • „ 

Do. 


Dn, 

Do. 

Do, 

Do, 

dlh March J90t 

16 

Lai Bakfilii, Mdlo^noa • ,, 

Do, 


Send 11. R. . 

23 nl October 

Do, 

9th MoreU 

23rd February 1904 






3902. 


1903. 

18 

I3c«bi Atbatii Bcljjaura „ 

Do. 


n. R. 

Do. 

Do. . 

Do. 

17th Ftbrnary 1901 


Sttl-xcction X>,^jE[ard yelhic. 




7ih October 




12 

Ddudklifliii B. . . n. V. 

U. T, 


IT. T. 

lOtb Oclober 

2nd Mureh 

7tb M.rch 1904 . 




1902, 

3903. 

1903. 

* 

8 

Pivala, * • o 

Do, 

• 

Semi D. V. , 

Do, , 

Do. ♦ 

23rd February 

23rd February 190 J 







1903. 


Hauslab, Broach « „ 

Do, 


Do. 

Do. • 

Do, « 

2flth February 

irtli Fcbranrv 1904 
* 








1903. 


0 

Shot, Parncr ^ • » 

Do. 


U. V. 

Do, 

Do, , 

23 th Fobruarr 

£ocl March 1901 . 







im 


10 

Ptvia, Kh/lndcsh « ,> 

Do. 


Do, 

Do. 

Do. 

Do. 

Do . 

ll 

8adhi Rdbnri . • „ 

Do. 


Do. 

Dj. 

Do. 

2Gtb Fobrnor^ 

23fd February lOOl 








190.3. 

14 

Lasknri, Kopergaon • „ 

Do. 

• 

Ecroi H. Y « 

Do, 

Do, * 

Do, 

Do. « , 


JS* 








IG 

BftDgasla, Damob » H. R. 

n, R, 


SemiH, E.. 

18th October 

lOtb October 

10th March 

rth March 1904 . 





1902. 

1003 

1903. 








SECT 1 ON V,-“DXui>i:nA>’i Whuaii , 


Sul^teciion A*’^Sofi tcMte* 





Of (be eclor and appearance of lie last section, lut 

1 

Nomdi of LmlWatia » S. W, 

Soft turning I 

Soft turning 

lltb October 

lotl) Ociokfr 

lOtb March 

7th March 1904 . 



bard. 


b*rd. 

1902 

1903. 

1903. 


2 

Rangrib of Pilanpur « „ 

Do 

, 

Do. 

Do. 

Do, 

Dn 

Do, 

3 

Safed of Rabatssk . ,, 

S. \Y. 

, 

s.w. 

Do, 

Do, 

Do, 

Do. 

5 

Mo Torew all Knr in'll . „ 

Do. 

, 

Do. 

Di^ 

Do, « 

Dp. . 

6th March 1001 . 

9 

Tbakcrbam of Pahnpur |, | 

Soft lumlnp 

Sbnv L* 1 1 01 

Do, 

Do. . 

JTo. 

12tb March ItO^S , 



hard. 


H. W, 




10 

Safed of Amritsir * „ 

S. \V. 


S. w. 

Do, . 

Do. 

Do, > 

7th Mrtrch 1904 , 

11 

Daman SUera of Debra i, 

Do. 

, 

a, IV. 

Do. 

Do. 

Do. 

I6;h March lOai . 


Gazlkban. 







12 

Knrodl of Pesbawar • „ 

Do. 

* 

Semi S. IV. 

Do. « 

Do, 

Do, , 

12th March 190-1 . 

13 

Qbon'i of Lalsoro • „ 

Do. 

. 

S, IV, 

Do, 

Do, . 

Do, 

Ctli Marcli 1991 , 

16 

Pori of Monfcngomery , „ 

Do, 

, 

Do. 

Do. 

Do, , 

Do. 

Do. 

18 

Safed of Ludhiana . „ 

1 Soft turning 

11. IV, 

Do, . 

Do. 

Do. 

10th March 1901 , 



bartl. 







20 

Safed of BiitaU Gatnd&f* n 

s. w. 

• 

S.W. 

Do, 

Do. 

Do.. 

7th March 1901 . 

21 

Dnudkbanl of Delhi „ 

Do, 


Do. 

Do, 

Do, 

Do. 

■1th March 1901 . 


No. li 







22 

Ddiidkbanl o! Dolbl 

Do. 

a 

Do. 

Do. 

Do, 

Do, 

7th March 1901 . 


No. 2, 







23 

Ddndklmnl of Dafleajn • >, 

Do, 

. 

Do. 

Do. 

Do. , 

Do, • 

16th March 1901 , 

25 

Safed of Ifoga PoTozpur i, 

Sou turning 


Do, 

Failed , 

Do, 



bard. 






8 

Pissl Snkerla Damob . ,, 

S. W. 


Scml H. W 

18tb October 

lOtb October 

Do. 

Cth March 1904 . 






1902, 

1903. 


9 

PIbsI InkerbnlNnmdl • n 

Do. 


Do. 

Do 



Bo. 

7ih March 1901 . 

10 

Bearded white Morada* „ 
bad. 

H.IV, 

• 

H. W. 

Dof • 

Do. 

Do, . 

11 

12 

37 

Seknrabo Aligarh , ,, 

Moanltamagar . , „ 

Nnmdl of Lndblaua » ,, 

S. W. 

Do. 

Do. 

« 

• 

Soini H. W 
Do. 

H. \V. 

Do. 

Do. 

23rd October 
1902 

7tb Oefeber 
1S02. 

Do. , 

Do. 

Do, 

Do. 

Do, i 

Do, * 

12tli March 1904 a 
8th March 1901 - 
7th March 1904 . 

7 

D&ndkbaQl • • n 

Do. 

* 

S.W, 

Do. 

1st Mnrfli 

1903. 

28th rchroarr 190* 










4r 


' '' /• 


, SriEEMTS, 19031 

Spikexbtb, 1904.* ' 

' SriEBIBTB; 1905.’' , 

t ^ 

GbAIEB TBUTOIi^. 

R 

ATCrnge. 

HiglicstJ 

liOTVCSb, 

Average 

Highest. 

Lowest. 

Average. 

HigLcs^. 



1902-03. 

1903-04. 

1904-05. 

: - . - .■: ' . ' 
[Tntictiw Mf!tn^u}n), 












smooih j 

rtiyjw vcr^ ton^ spreading in the ripe heads^ 

, 




j - 





18' 

. " 10 

^ - 15 

19 

11 

* : 14 

18 

11 

... 

312 

240 

241 



^ 20' 

10 

-^15 

19 

9' 

15 

21 

11 

ata 

403 

255 

j 261 


. ^ IG 

20' 

10 

17 
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Ko. IJamc 0 of varieties 


I Snh-section jHff/f? 

1 ^ Pamait Multan • • U. W 

Vi Paniivn Sjjsa . i „ 

1C Solion of Chinlufc • ^ 

86 Chit’S of writsar * » 

3 PiB^i Khtvlcria • . i; 

6 “V^'bite PtB*! Jnlan • i, 

Suh'Stetion (7. — i^ofi atid 

Jiard red, 

22 Folia Kadiad • . B* K 

38 Fed Pcslii of Aandh . 

4 Baddha ^V’hfat • » H.^V 


1 KJiaidi Wheat 


'i'DJlKKB nrxe. 

Batfe of fiowrxo. 

Batp 8 OF hEAmo, 

1002-03. 

1003-01, 

1002-03. 

1003-04. 

1002 03. 

1902-01 








H. U% 


Ilth October 

10th October 

Failed , 

k«« ..1 


1002. 

1003. 

' 


Vo, 

H. B', 

Vo, 

Bn, . 

20lli .Varch 

6 )i '’arc!: lOOt . 

Bn, 

Bemi n. 

Do. 

Do. 

It 03. 

1)0. 

Bn. 

Bo. 

H. W. 

Da. 

Da. 

Bo 

Bo. 

Do. . 

Bo. 

18tb Octolor 

Do, , 

10t3i JIft.cti 




1002. 


1003- 


no. . 

Bo, 

])0. 

Do, 

Bo. 

i?nd March lOdi , 

H. K. 

6.K. 

7lli Octol-er 

lotii October 

lOtb Harch 

OolSi PcbranrJ lOOi 

1 


3002. 

1903. 

1903. 


Do. 

H. B. 

20>il Ouobcr 

' D(i, 

Bo, 

2i<l Vnrtb 3004 J 



1002. 




11. w. 

Do. 

18l3i October 

Da. 

Bo. 

IlM MiSnKmUin^KU 


i 

)P02. 

1 


SDC110K VI.’ 

-.Kiura on Spelt 

Covered j;ratn 

Van 

H. K. 


7ili October 

10lS» OitoS or 

£Uh Februarv 




3002. 

1003, 

1903, 














Spikelets^ 1003. 

SriKEtris, 1004. 

Average. 

HigLcfit, 

ho west 

cmgc. 

Uighcsl. 

Lo^v csfc 
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10 

18 

25 
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20 
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19 

21 
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10 
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IG 
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10 

1° 

22 
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17 
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20 

24 

10 

17 

21 
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IS 

21 

10 

I7 

24 

18 

1C 

22 

10 

18 

24 

13 

{Triticum Sjjclia^ 

ivJteat, 

Head, 

20 2G 

)• 

10 

20 

1 

27 

11 


SriKLiETS, 1905. 


Geaiks per rOLA, 


820 201 


Remarks 
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Appendix B. 


Gtdch. — Wheat, gltaut Triticiim JEiUvmn, is chiefly iiTigatccl. iTn- 
watered wheat is grown only in parts of Vagad liable to flooding. Some soils 
in the coast alluvial lands, Icanthi, are suited to the growth of wheat, but they 
are of small area and by the beginning of the cold weather the land is generally 
too dry for sowing wheat. Wheat is generally reaped in Bebruary (Maha). 
The average produce of irrigated wheat is about lifteen-fold rising to thirly- 
fold in very good seasons, 

Ahmedahad, — Wheat, ohiefly from Dhollca, Bhandhulca and Viramgdm, 
holds the first place, within 1877-78, 230,307 acres or 26‘37 per cent, of the 
whole village area. There are two chief varieties — oluma grown in Dholka, 
Dhandhuka, Viramgam, sdnand and Gogha, and mdina or mjia grown in 
Daskroi and Prdutij, Ohasia is of two kinds, Icatfia red’ and daxidkhani 
white. Of these only the red is sown in Dhandhuka as the salt subsoil is 
believed to be unfavourable to the white. Ohasia is grown in light black soil 
without watering. Eighty -four pounds of seeds are used to the acre. Except 
when it takes the place of a failed cotton crop, the same field in one year yields 
nothing hut wheat. Land intended for wheat is left fallow and ploughed four 
times before the seed is sown. The first ploughing is in May or June before 
the rain sets in. The crop is sown at the end of October or beginning of, 
November and reaped in April, The average acreage yield of cliasia is esti- 
mated at 258 pounds, Vadina or mjia is sown in watered light sandy soil at 
the rate of ICO pounds of seed to the acre. It sometimes follows rice or millet, 
but in such oases the outturn is small. Except that three ploughings arc 
enough, it is grown in the same way as cliasia. It is sown in December and 
reaped in April. The average acre yield is estimated at 600 pounds. Ohasia 
suffers from frost, grasshopprs, Iiapdi and other enemies. Vadina or vajia 
is liable to mildew, known as gcru, geioar or This disease attacks 

Avatored wheat only. It gives the young plants a reddish tinge, the color 
growing more and more marked as the disease* spreads. There is no known 
remedy for it. White or daudhhani Avheat commands so high a prico for 
house consumption that it does not pay shippers to export it. Tlio Dholka 
Vajia wheat is said to bo suited to the export market and to he similar to the 
lower class-red pissi of the Central Provinces. 

Kaira. — Wheat is sown from the beginning of October io the end of 
No’rember and reaped in March. Throe sorts arc grown, dandlchan or dndfiia, 
a high class wheat, smooth grained and AVhilc; dhola ov hafha,t\, low class 
wheat, hard and brown ; and a medium variety dhalia or vajia. The high 
class diidhia Avheat grows only in black soil. Por a good harvest the field 
should be fallow both before and after its wheat crop. It should he ploughed 
from three to ten times and unless the soil is of the best, it should bo manured. 
This sort pf Avheat requires forty pounds 'of seed to sow an aero. The mid- 
dling vajia and the poor cZ/rnfa, groAV either in black or in sandy black soil. 
Por a good yield, except in the host black soils, manure is AA'antod, but neither 
before nor after cropping is a falloAV required. To soav an acic they both want 
sixty pounds of seed. The local Avheat produce is not enough for the local 
demand. Supplies are brought from Ahmedahad and Malwa and by rail from 
Bombay. 


Fanch Mahals. "Wheat, glian, Trilicinn JEslivuvi, within 1876-77, 8,553 
acres 18 in the eastern dh'ision, a leading and increasing product, Pivc A'arieties 
me grown, white-brown, very clear and full ; ZwZ/m mihi, not so 

lull as dmdhham, with a mixture of inferior reddish wheat IcdlJia ddmlL thin, 
hard and not full, a mixture of white-brown and reddish grain ; gomadia, a low 

1 Avhite-brown Avith thin and shrivelled grain. Wheat 
IS grown in stiff black loam and to a less extent in medium black, besar, soil 
R IS usually sown as a second crop following rice or maize. The sowing is in 
November and Decomhor. Before sowing the land is ploughod aTd when 
levelled by the clod crusher, the seed is soAvn at the rate of ^ from forty to sixty 

la Sz? seldom S. 

hatha. wheat groAvniu this district is of two kinds, vajia and 


Ca??i0ay.— The wheat is said to ho the 
parts of Kaira 


same as that grown in the neighbour- 
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Kcdhidwdr. — Wheat is an. important crop in all parts of Kathidwdr wliicli 
' have good ■water and suitable soil. It grows in blade soil and is usually ■watered 
expect in the east' of the province where the low lands of Bhdl, Nal Kdntba, 
Jhinjhuvdda, Dassadsal, J3alagam, Maliiari and Ganod, enriched by yearly 
floods, yield crops of whoat without water or manure. The unwatered wheat 
gives a less yield than the watered wheat, but commands a slightly higher 
price. In other parts of the province, to grow whoat the soil has to be 
ploughed six times and watered ten times and each acre requires fifteen to 
twenty cart-loads of manure. Wheat is sown in the end of October and 
Toaped early in March. Growing wheat, either from frost or from heavy rain, 
is liable to a blight called gheru, whioh stops the growth of the seed and in 
some oases destroys it. There are two leading , kinds of whoat, hdtha or oJidsia, 
a large sweet hard grain not much subject to the attacks of vermin and fetch- 
ing a good price ; and vdgMa a smaller variety of less value and darker colour. 
Wheat is used by all classes, hut as it is dearer than millet, it is the staple 
food only of the rich. Part of the crop is ge*nerally exported from Bliavnagar 
and Limhdi. The reports vary greatly from year to year. In a good season 
Bbavnagar has exported as much as 2,500 tons. 

Sroaoli. — Wheat, gJiau, holds the third place among the crops of 
the district. Crops of wheat suffer in the same way as fields of jimdr, 
the open plains on which it grows abounding with herds of antelopes 
and flocks of cranes. Two kinds of wheat are raised in this district; the 
Iimisla, a white grain, and the Icdtha, which has a reddish tinge, and is less 
valuable by about twenty per cent. The wheat most commonly grown is 
bearded. It reaches a height of 18 inches. Sown late in September or early 
in October, it ripens in Mhrch, when it is pulled up by tho roots, carted to 
the village threshing floor and trodden out by cattle driven round a post. 
Whoat is, perhaps, the most uncertain of all crops. If there has been too 
little rain, it is oaten up by a small locust, hhaphedi. If the rains have been 
too excessive, tho crop is blighted. Another objection to the culture of 
wheat is the large quantity of seed required. This is not less thau forty pounds 
an acre and has generally to ho borrowed from tho village grain-dealer at 
about twice its value. lu 1892, several experiments were made to test 
the average yield of wheat. In six of these, made in good and average soils, 
it was found that, without irrigation or manure, an acre will yield from 
4)20 to l,4i76 Ihs. 

Almednagar, — ^The uncertain rainfall is a great obstacle to tho gro^vth 
of wheat in Aliraednagav. Pivo varieties, two of them watered or garden, 
i(»/;s7/iand hJiaple ov jod and. three dry. crop or field varieties, Jeathe 

and pothe are grown. JBaJcsJd, which is also called lamhi, wheat is yellow 
and largo and in ripening turns purple bearded. It is tho most esteemed 
variety, hut it is not hardy enough to he much grown. It is occasionally 
grown in dry-crop land. Khaide, also called jod, is very hardy, hut^ requires 
pounding to separate the husk. Tho differences in the dry-crop varieties are, 
in Mr. Ozanno's opinion, the result of climate and soil, In some soils and 
climates the field wheat or shot galm keeps tho characteristics of a hard, 
light yellow, semi- transparent gi'aiu, in shape long and arched. It is then 
styled pivla. It is also called daudkhdni and ranks next to halcshi whioh it 
resembles. In most parts of AJimednagar, oven where the purest pivU is 
sown, iu a year or two a mixture of hard red or dull brown grains appears. 
When the inferior grains do not exceed fifty per cent, tho appropriate name 
is hate galm. In some seasons, notably when a heavy monsoon is followed 
by October rain and also by a little rain after tho wheat is sown, a number 
of tho yellow and red grains develop a non-transparent, white ricey look. 
When these appear the wheat is said to have become potlia. The market 
price is highest for lalcsM and pivla, and considerably lower for Mte gahu 
or dull brown. Tho more potha or white marked grains in the dull brown, 
the smaller tho value of the wheat. In many parts of Ahmednagar, plvla 
wheat in two or three years will always hocomo mixed with hate gahu or dull 
brown and frequently with galm or white spotted. On the other hand 
there is little doubt that oven in tho best seasons pothe gahu or white 
spotted will not produce good pwla. Tho general opinion is that tho quality 
of the wheat is better iu the lighter soils, hut the outturn is generally so 
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much largei- that black soil is porferi-ed. meat keeps good for several years 
in pevs or grain pits, in the open air it soon turns bad. By itself wheat 
strw is held to bo unwholesome for cattle. 

kii’. Ozanne is of opinion that not much improvement in wheat culti- 
vation will result from the use of imported seed. The wheats of each district 
show what variety is best suited to them. After the famine, Jabalpur pisst 
wheat, a soft white, was sown in the Athni Sub-division of Belgaum. It 
rapidly degenerated to a hard red. . Kanhur-pathar dry. crop ha/m, a celebrated 
variety from an elevated portion of the Parnor Sub-division of Ahmednagar 
was sown by two good farmers in Nevasa in dry-crop land. In two years it 
became so like the ordinary gaJm that it could not he distinguished from 
it. In certain Parner villages, especially Brahmangaon, the pivla wheat keeps 
its colour and other characteristics. This, sown in Nevasa, in two years dege- 
nerated into Kate gajitt, Mr. Ozanne thinks that in dry-crop land every 
encouragement should bo given to the sowing of good pivla. If it falls off 
fresh seed should ho brought from villages where it grows u ell The people 
are alive to their own benefit and would adopt such suggestions. But their 
interest in improving wheat is of recent date. Till wheat came into foreign 
demand, it was grown less extensively and stored in pits to be used in years of 
scarcity. hTaturally, little care was taken to improve it. 

Nasik. — Wheat is grown in aU sub- divisions and is either a dry or a watered 
cold weather crop. Wheat is of five kinds, oxhahsM, daudkliani, Jeathe, 

lodhe and hliaple also called hliavde or jade. Of these hanshi is a watered 
crop, davdlcliani, hathe andhodlce are dry -crops and Ichaplei^ both dry and water- 
ed. JBaiishh also called hahnini, a yellowish wheat, the favourite kind in garden 
land, is soft, large or middle sized, and black bearded. Next to it comes daiid' 
Mmm wheat which is yellow. EathG) hodke, or the beardless, and IcJiaple are 
hard, reddish and small grained. Khaple is as good as daitdhhanif hut wants 
much clarified butter when it is used as food. Abfe, a local variety of over- 
watered daiidkliani, is soft, yellow and small grained and is generally chosen 
as a second crop. It grows only on sandy and poor soils. 

Wheat is sown from September to November and reaped from January to 
April. From 24 to 80 pounds of seed are required to sow an acre. When ripe 
the plants, except in watered lands where their hold is firmer, are pulled out 
by the roots, hound into largo sheaves, carried on carts to the threshing floor 
and trodden imder bullocks’ feet. The average acre outturn is about 360 
pounds in dry and 780 pounds in garden lands. The produce is more than 
enough for the local demand. 

In Palanpur State wheat is mentioned as one of the staple crops. 

Maki Kantha. — Wheat is sown in dry lands in October and November and 
reaped in March and April. 

Poona. — Wheat is a late or cold weather crop (October — March). It 
requires a moister climate than and in the eastern fringe of the west 

lands is generally grown as a dry-crop. Elsewhere it is grown as a dry-crop 
only in favoured places, but over the whole eastern plain it is largely 
grown as a watered crop. Wheat wants black or rich soil. The best soil 
is the alluvial loam known as yac/tiiZi or the wheat land. Wheat also thrives 
in the low lying black or better brown clay soils in low lands where drain- 
age gathers. Eour kinds of wheat are grown, baksM, kale, kkax^le also called 
/ocZ and that is, big-bellied. requires good black soil. It is sown 

in October or November, is usually watered and manured and is reaped in 
Eehmary or March. This wheat is of the finest quality hut as it is delicate 
it is not largely grown. Tho stem is sometimes as much as five feet high, 
the grain is larg;er than the grain of other kinds of wheat, and the heard, 
when ripe, is tip^d with black. 

Kate wheat i^sown in good black soil in October, is usually watered but 
not manured, and i^eaped in Eobruary. It is shorter stalked and smaller 
grained than either tE^e bakshi or khaple, is hardier than the hakslii and is 
the wheat commonly ^rown in dry lands. 

or /ofnmsli. wheat, is sown in black soil in November, is always 
both watered and manur^l, and is reaped in March. Khapile is the wheat 
usually grown in gardens. \ It is very hardy. It owes its name to tho fact 
tnat the gram cannot he separated from tho busk without pounding. It is 
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grown as a second or dtisota crop in January and February in irrigated 
lands after hajH, maize, tobacco, cbillios or wheat with good result. : 

J?ote or big-bellied wheat is less esteemed than other varieties. It is 
gjwn in poor black soils in November, is neither watered nor manured, 
and is reaped in February. 

Other varieties known in the district are claitcWiaui and Mle htfsal. 
The average yield from all kinds of wheat in unwatcred land is 600 or 600 
pounds and in watered laud 1,000 to 1,100 pounds. In garden land wheat 
follows rice and in dry-crop land it comes best after Idjriy maize, tobacco 
or chillies. 

"Wheat straw is eaten as fodder with or without a mixtm’e of chaff. 

Sdtdra. — Wheat is grown all over the district as a cold weather crop being 
sown in October and November and reaped in February and March. It requires 
a moistor climate than jowdri. It is generally grown as a dry-crop, but much 
watered wheat is also raised in all parts of the district. Two kinds of wheat are 
grown, iaieshi and lihaple. BahsM, which is usually watered and maniu’ed, 
is sown in rich black soil in October or November and reaped in February 
or March. It is the finest variety of wheat, but from its want of hardiness 
is not much grown. The stem is longer, sometimes five feet high, and the 
grain is larger than in other varieties, and the beard, when ripe, is tipped 
with black. The straw, when broken and mixed with chaff, is used as 
fodder. 

Khaple also called Jod or husked wheat, always watered and manured, is 
sown in good black soil in November and is reaped in March. Its hardiness 
makes this the favorite garden wheat. It is called Maple, because the grain 
cannot be separated from the busk without pounding. From 2^ to pounds 
of wheat are sown to the acre, the better the soil the less the seed. 

JBelganm. — ^Three varieties of wheat are grown in Belgaum, tavnbda or red, 
Jehapli and holi. The tatnhda or red is the best variety and is like English 
wheat. The Ichapli is a bearded wheat like English barley, except that the grain 
is oblong. It is grown as a n atered crop in garden lands. The holi is an 
inferior wheat grown in rice lands after the rice has been carried. Wheat 
prospers only in good black soil. The quantity of seed varies from twelve to 
thirty-two pounds an acre. In wheat growing lands, the best succession of crops 
is said to he Indian millet the first year, cotton the second year, wheat the 
third year, Indian millet the fourth, cotton the fifth, and wheat the sixth, and 
so on in the same rotation. In some places wheat alternates with sugarcane and 
gram. Occasionally Icushi or safflower is raised two to six feet apart between 
the rows of wheat. The safflower does not ripen till one month after the wheat, 
that is about the end of March, and in no way interferes with its growth. 

Sholapnr. — Wheat is generally grown in the best black soil. Ithas two 
chief varieties, sheta a dry-crop and Jchapla or jod a watered garden crop. About 
IG pounds of seed are required to sow an acre of wheat. Wheat is sown 
in October and reaped in February. 

JDhartoar. — The three chief varieties of wheat are the lambda or red, the 
local oi'jowari apparently meaning Karnatak and the deshi also local apparently 
meaning Eeccan. Of these the red is the finest and is much like English 
wheat. Wheat is the last sown of the cold weather crops. It is not sown till 
the October rains are over, and there is no chance of more rain. 

Wheat is grown every third year and is followed by Indian millet. In 
some places wheat alternates with sugarcane and gram and occasionally 
safflower is raised between the rows of wheat two to six feet apart. 

Bijapur. — Three chief varieties of wheat known as lambda or red, Ichapli 
and lioli, are grown. The lambda or red wheat is the host and is like the 
ordinary English wheat. The Ichapli, grown as a watered crop in garden lands, 
is a bearded wheat like English barley except that the grain is oblong. The 
holi, an inferior wheat, is grown in rice land.s after the rice crop has been 
carried. As a dry-crop wheat is grown in pure black soil, in mixed soil 
called and in grey soil formed from felspar rocks. Of these, the mixed 
or mali lands are the best suited for the growth of wheat. The wheat 
of the Eon Valley has a hi£rh local value : the salt iu the soil instead 
of’ injuring nourishes the wheat plant. The crop which wheat .follows best 
is cotton preceded by Indian millet. In some places wheat alternates with 
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sugarcane and. gram. 

Occasionally Jcavdai or safflower is raised between tee 

rows of wheat two to six feet apart. [ 



Presidency Prox^er^ 

Wheats — 



In 1902-1903 — 1,241,000 aeres, 8 per cent, o£ the total area under crops. 

In 1903-1904—1, 

,555,000 acres, 9 per cent, of the total area under crops. 

I. — Gujarat, 1903-1904^— 

- 

Aliraedabad 

14 per cent* 

. Kaira 

2 


Pancli Mahals 8 

y> 

Broach 

14 

y} 

Sumt 

7 

)y 

II. — Deccan — 



Klmndesli 

4 

>5 

Ndsik 

IS 

V 

Alimednagar 

7 

yy 

Poona 

5 

yy 

Sholapur 

8 

St 

Satara 

3 

V 

III. — Karnutak— 

- 


Bel gaum 

6 

ss 

Bijfipur 

6 

yy 

Dharwar 

13 

37 

ly. — Konkan — 

None. 
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Sim 

, ' The Mirpurlcbas, Dhfirw&i’ and Dhulia Tai'ins are alone in 'wheat growing 
, tracts. Varietal trials are^hoing conducted on all of them and on the first 
named a scries of hybrids is being grown. 

2. My inTOstigation of Sind wheats is not oomplota and as the question is 
, a very large one, 1 cannot hope to answer all the points detailed in the 
accompaniment to the Inspector General’s ITo. 0.-1053 — 8'dj of dith October 
1905 : such information as I have is given below. 

'3. Varieties, etc. — The typos in greatest demand for e-gport arc the soft 
red and white varieties ; a, small quantity of hard wheat is grown for local con- 
sumption. , All are grown on alluvial soil and irrigated from canals ( either, 
perennial or inundation). On the Jamrao Canal both red and white varieties 
• are grown but not pure. 

d*. Source of seed,-^As far as my' knowledge goes the ryot saves Uis own 
seed, ' 

6. On inundation canals the rotation is generally jowdr(or bdjri) one 
year and wheat another, but in some oases, wheat alone is grown. On the 
Jdmrao the rotation is cotton one year and wheat the next with catch crops 

■ of jowdr and bdjri. In all cases long fallows are given periodically. 

, 6. Threshing and winnotving,- — Some of the dirt is due to the method of 
, threshing but some is also added by dealers. 

7. Refraction . — This is, I believe, d per cent. 

8. Percentage of wheat exported to that groion. — I have no figures on this 
point but almost all the wheat is exported, 

: 9. pamage hy loeevils is small if proper precautions are taken, vift.'. — ‘ 

(a) in keeping grain for seed to put the grain in bins of sun-dried 
earth, and 

{b) keeping grain for export in dry well-aired stores. 

10. The 2 )ort of shipment is Vitxrachi. 

11. T/xperimenis on wheat improvement , — 

, , , (ff) On the Mirpurkhds l?arm 16 acres are under wheat ( both Indian 

and foreign). 

fi) Varieties (both Indian and foreign ) and hybrids are grown. 

‘ (<?) The method adopted is to select both in the field and in the store. 

, (d) Hcsulls of previous spasmodic experiments have been apparently 
' ‘ nil. 

(e) Tests before distribution have not hitherto been applied. 

(/) Wheat distribution is elTected through the local revenue ofilcors. 

(p) In previous experiments practically no control has been exercised, 
except so far as revenue ofiioers could effect this. !Por the 
improvement of this important item I have made proposals in 
my letter No. 2082, dated 14itb November 1906, to your address. 
With the present staff and the method of organization nothing 
can be seriously attempted either in the improvement of wheat 
in Sind or the other and more important questions demanding 
solution in Sind. 

12. As far as I know no foreign wheats have been adopted by cultivators, 

13. Neithor aro Indian varieties introduced within the last ten years 
grown to any extent at all. 

Hi As no conclusive experiments liavo as yet been made, no results have 
been published. I may add that this Department began experimenting in 
Sind less than two years ago. 

'■ - ' P. PLETCHEH, M.A., B.sc., 

Deputy Pirccior of .Agriculture, Bombay. 

tJUITEU PeOVINCES. 

1. Varieties. — The classification of the w'heats in the TJnitod Provinces has 
been in progress only for one year and is not yet comploto. The distribution 
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of tlio various kinds so far idontified can best bo soon from tbe prolimina^J^^ 
classification appended to this note, wbiob also gives tbe native names attaclied 
to tbe varieties. ' 

So far as coneerns tlie Himalayan "alluvium (including tbe great majorify 
of the wheat area), questions of soil and irrigation do not arise in Connection 
with tho diCCorent typos of wheat. All are sown on loam (tho stronger loams 
for preference), and irrigated where the climate and weather necessitate this 
course. " , , 

In the Central Indian alluvium (tho Hundclkhand districts) the wheats 
grown vary to some extent with the soil, hut the facts have not yet boon recorded 
with precision. 

The various wheats shown in this classification have been ^ under obsorva’ 
tion for so short a time that it is not possible to give definite information, 
regarding the relalivc liability to rust. The incidence of rust in those Pro- 
vinces appears to vary with the climate ; it occurs everywhere in years favour- 
able to its development ; but in the north and west it is not known over to 
have amounted to a serious calamity ; in tho contro and east it may ho serious, 
or very serious, involving reduction of tho outturn by from one-quarter to pos- 
sibly one-balf in tho worst localities. Intho Bundolkhand districts it is most 
serious of all and has been known to lead to a total loss of the crop over nob 
inconsiderable areas. 

Tbe area occupied by tho four main types is not recorded separately, and 
conjecture regarding the x)ropor tion of each would be futile, but tho soft wlutc 
wheats are believed to occupy tho bulk of tbo area. 

Exports consist mainly of tbe soft wbito wheats. These wheats are also ni 
demand for local consumption in tbo western parts of tbe Provinces, hut in the 
east there appears to be a preference for red wheats. 

2. TTnifoviuily of sample . — The appended classification will show that most 
of the samples received from districts were piu’c, hut that a considerable 
number were mixed. Speaking generally, cultivators who save their own seed 
do not intentionally mix varieties, hut keep the seed pure or with at most a 
small proportion of other varieties that have come in accidentally. Tho poorer 
cultivators, w'ho depend on grain-dealers for seed, have usually to grow mixed 
seed, as tho grain-dealer does not keep the varieties separate. In Bundolkhand 
it is usual to mix varieties as a form of insurance against accidents of season, , 
hut the exact nature of tho mixtures preferred in this case has not yet been 
ascertained with precision. 

3 . Sources of seed. — ^Tho source of seed for sowing is purely an economic 
question in these Provinces. All ouitivators who can alford it keoj) thoir own 
stock of seod, and this is the usual practice in tho north and ■west ; hut in tho 
south and east, where poverty is greater, the seod is usually obtained from a 
local merchant. 

4. notations . — IVhoat is a rnbi crop, (a) It is rarely grown after _ a 
kharif oorp in tho same year ; in fact this is done to any extent only in llohil- 
khand, where it follows early maize, (i) More commonly it is grown after a 
rabi crop in tbe preceding year {i.e , with six months’ fallow) : the preceding 
rabi crop in this case is usually cither gram alone or a mixture of crops con- 
taining gram or peas, (c) A common practice is lo grow wheat after sugar- 
cane (eight to nine months’ fallow), in order to make tho most profitable use 
of the manure left over by tho sugarcane, which has usually been treated 
liberally, (d) Very occasionally wheat follows rice grown in tho preceding 
year ; so far as I know this is done only where the land is in exceptionally good 
condition, (e) Wheat used to follow indigo growmin the hot weather, but tho 
disappearance of indigo lias mado this process rare, {f) The commonest rotation 
of all is for wheat to follow a kharif croji of tho preceding jeav, Jitar, Icfjra or 
cotton, mixed in most cases with arhar or a creeping pulse (e.ff., 'iird, 
Pliaseolus radiatus), or with both of these. If there is no arhar, the land gels 
about ten months’ ."allow ; if there is arhar, tho millet or cotton is off tho 
ground in Becomhei. the arhar stays till 'April, and there is six months' fallow 
after its removal. 

After wheat it is almost universal to take a mixed kharif crop containing 
ora creeping pula e or both. The exceptions aro (0 if the field is low- 
lying or for any reason cannot bo cultivated in the kharif, it is so'Wn with a 
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mixture containing gram or poas with barley ; (ii) if the wlioat has been 
'' fexcoeclingly good and the land is clean, a cultivator sometimes takes a second 
crop of wheat off it. Outside Bundelkhaud I have never heard of a thir 
being taken without a pulse-mixture intervening. 

The foregoing refers to irrigated wheat, as the practice of irrigation is 
almost universal. Dry wheat in the lliat (calcareous) soil of the north-east is 
grown on the same rotations as irrigated wheat elsewhere. In Bnndelkhand, 
where wheat is grown dry on the heavier soils, it is rare to find it gros'n with- 
out an admixture of gram ; the mixture wheat-gram usually follows jmr in 
the kharif of the previous year, or else wheat-gram in the previous rabi. 
There are a few tracts in the black soils of Bundelkhand where wheat has been 
grown regularly for many years without any rotation and with continued 
excellent results, but they have not yet been fully studied. 

6. Adulteration . — There is no evidence to prove that the cultivator adul- 
terates wheat. All experience goes to confirm the conclusions drawn in para- 
graphs 383--387 of Voelcker’s report on the improvement of Indian Agricul- 
ture. Adulteration is practised by the local grain-dealers, because exporters 
buy on the assumption that impurities roach a certain percentage, A small 
proportion of other seeds and of dirt is taken up from the threshing floor, but 
ordinarily these amount to 1 to 3 per cent, of the whole. 

6. Befraction.—^ho percentage of refraction of exported wheats appears 
to vary from 5 to 10 in an ordinary year, according to information furnished 
by a fewfirms and to examination of samples ready for export. Six or seven per 
cent, is probably about the usual standard. 

7. Berocniage of export . — ^The folloT<*ing table shows the production of 
wheat in tlie Provinces as estimated in the final report on this crop with the 
net exports (both to other parts of India and abroad) from the ProAuuccs 
during the year (from April to March) following the harvesting of the crop ; — 


Year. 

PjlODUCB. 

Net EiroiiT. 

PcrccnlnKo 

exported. 

RctftiDcd for 
con«nmption* 
Maunds. 

Amount. 
Man nils. 

Vear. 

Auiotint 1 
Maunds. 

1900 

* t 

* 

65,791,000 

1900-1901 

10,196,000 

15- 

55,598,000 

1901 

? 4 

V 

05,100,000 

1901-1902 

2,327,000 

■1- 

62,773,000 

1902 

• • 

4 

05,573,000 

1902-1903 ' 

8,749,000 

IS- 

66,824,000 

1903 


« 

81,149,000 

190.3-1904 

14,389,000 

IS* 

00,760,000 

1914 

« • 

• 

88,179,000 

1904.1905 

21,978,000 

25* 

66,201,000 


These figures show that the Provinces need for home consumption from 
fifty-five to sixty-five million mauuds according to the condition of the people ; 
the increased local consumption in the last two years is natural in view of the 
increased prosperity of the people during that period. The balance available 
for export depends (1) on the weather before seed time, which determines the 
area it is possible to sow; (2) the condition of food stocks, which determines 
^ the proportion of area that is put under wheat; (3) the weather during the 
' growing period, which determines the outturn per acre. Pood stocks wore 
still depleted in 1900, and coarser grains were grown for homo use; by 1903 
stocks were high and larger areas were put under wheat almost throughout the 
Provinces. 

Thus the provinces grow wheat mainly for the local market, and the 
export {j*ade is largely* accidental ; the only exception is the country about 
Meerut which expects a regular export beyond India. 

8. Lose ly loeevils . — ^Injury from weevils sets in witli the rains, while the 
hulk of the crop available for export has usually been moved before this period. 
Most of the balance is stored during the rains, and exported in the cold season 
if it lias escaped weenls in storago< So far as is known the loss on exported 
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wheats is not great, being limited to the comparatively small quantities that arcv 
moved during tlie rains, and no special methods of avoiding ;t are practised, 
the storage being the same whether the wheat is to be exported or retained. 
There is undoubtedly a loss on the wheat stored in the country which is 

important in the aggregate, butis very small compared with the quantity that 

is safely stored. 

The methods of storing are : — 

(1) Grain pits known as gar or dug in tho ground in the shape of 

a truncated cone with the base downwards. The interior is 
plastered with mud (very occasionally tarred), and leaves arc 
burnt in the pit before storage. The floor _ is then spread with 
' dried leaves (mango and malutci)} ^ the grain heaped on it and 

covered witli chaff {bliiisa) and dried leaves. . ‘ 

(2) A corner of a room in the cultivator’s house is separated off by wicker 

bundles and the grain is stored in it packed in chaff [fihnsa). ' 
The room is kept closed and as dry as possible. 

(3) The grain is stored in earthen bins packed with chaff (bhttscc). ■ 
The pits appear to he more effective than the other methods described. 

9, JPorfs of shipment. —Tho figures given in paragraph 7 show the net exports 
to all parts of India, including the ports; they are net because some parts of 
the Provinces import wheat while others export, and hence cannot be compared 
precisely with the figures given below for gross exports. The gross exports to 
the ports are distributed as follows : — 


Tear. 

Total 

perecat- 
apo of 
pTwac- 
tloa. 

• 

Ciicom. 

1 

* BOUDIT. 

IvASJLCltC. 

Maands. 

ngo of 
export. 

Maands. 

i 

Porcect- 
ago ol 
export. 

1 Mauadr. 

PcTccrfi- 
rgo ol 
erport 

1000-1901 

1,469,000 

2‘ 

1,285,000 

81‘ 

233,000 

IG- 

*** 

**< 

190M903 

2,082,000 

3- 

1,959,000 

94- 

117,000 

G‘ 

6,000 

>.* 

1902-1903 

6,193,000 

8- 

3,879,000 

75- 

700,000 

14- 

607,000 

11' 

1903-1904 

12,696,000 

15' 

9,094,000 

72' 

1 ,14,000 

10 : 

2,187,000 

18' 

1904-1905 

21,001,000 


12,916,000 

t 

C2' 

4,221,030 

> 20' 

3,864,000 

18' 


It must he clearly understood that the exports of the last two years were 
drawn from good crops on exceptionally large areas. In ordinary years not 
more than 10 per cent, of the crop of these Provinces is likely (o leave India 
and in unfavourable years the export disappears entirely. 

10. Experiments .— is largly grown at tlie Cawnpore Parm, where it" 
is the typical crop for the study of soils, manure, etc., but the experiments 
directed to improving tho wheat itself occupy only a small area, part of which 
is at tSIawnpore and the rest is at Orai in Bundelkhand. 

Thdv object of these experiments is to find a wheat suitable to the special 
condition^ prevailing in Bundelkhand: existing wheats that seem suitable arc 
tried at Oi^^i j hybrids are produced at Cawnpore (for convenience of supervi- 
ra^rf promising are sent to Orai for trial. I'he trials are 

in detaif^ f single drills, where the features of tlie variety can bo studied 

plot ia th’fl f 1i promising, the seed of it is saved and sown in a small 

repeated on j . year; and the wheals that do best in small plots are then 

through (a) The tests have to be continued till tho crops have been 

iq.22 ^ rusty scasou; lienee progress is slow. 

Australia or ot^ of wheat have not been introduced to the public from 

13* Eesult or from other Provinces of India. 

^riglish, and in ^ \ ihlished from time to time in tlie Barm Beports in 
of research jv Journal in vernacular ; but so far results in the 

icated 1 above are not sufficiently ascertained for publication, 
u. 

\bot W. H. MORELAND, i.e.s,, c.i.E, 

(t bi director of Agriculture, United Erovinecs, 



' ' PBELIMIfTART OLASSIPIOATION OP THE WHEATS OP TBffi UNITED , 
-Vx - .PROVINCES./, , 


Section I. — Bearded, 





WliOftts. 


BxUAIiKS. 


Spikes medium, light straw colour or pale 

' TELLOW, GLABROUS, AWNS TO 3'' LONG, 
> ' SPREADING WHEN DRY. ' 


(1) aoji.muic. 


Bran, liglit straw colour 

- Dbhm Dun, IMiliirta » ■ ^ 

’ lluzaffarnagnr, Safeda , . 

; ifoorat, soft wliito 
From Bulandslialmr, Snfcd 
Ditto, ditto • 
Bulanclslialir, Muuia ; 
Ditto, 'Wliito ^ 

Ditto, Qajar ; 

- JMuttra, Safeda - . * • ; 

’ Etali : f . , • 

Muradabad, Gajm ’ ♦ • 

Ditto, ^ . Khadir Awal . 

; ‘From Moiadabad, Cawnpuri 
' ^ Ditto, Safcd doom 

Budaim, Ratna . J ’ 

. Ditto,* white * , • 

Kbeii, soft wliito . « 

' Babiuich, ditto 

Ditto, ditto No, 2 
. . Gonda, Dandi 
From Sitapur » ♦ • 

Ditto, soft \thito 
Drmo, Safod 

From. Unoo, SambhatgcliBa 
Portabgarh, wliito 
Betiavcs, Daudl' * i 

‘Banda, Gangajali ♦ 

From Banda, Pisai Gangajali 
Ditto, Djaria • • 

Banda, IJjam . ♦ 


Mixed with hard 


Mixed with hard. 
Ditto, 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto, 



(U) Hard WlnU. 


Bran, light straw colour JJ 
From Bareill}', Katliia 
Aligarh, I\alliia 
Elab, Sambharia • 
Mainpuri, Sanibhavia • 

^ Ditto, . Anoldia • 
Cavruporo, Tamra 


(III) Hard Ecd. 

Bran light straw colonr • « 

hloiudabad, red Khadir , • 

: Ditto Surkh . • 

' , Babi'nicb, rod soft « t « 

From Sitapur • » • • 

^ ' Bandaj Katbia . • * • 

Do., red hard • • 

(IV) Sop Bed. 

Bran, reddieh brown . 

From Muzaffamagar, Safcd doom 
Btilandsbabr , • • • * 

Fatohpar, Pissia Awal • 

Banda, do. wheat * « 

Do. red wheat » » • 

Lalitpnr; Pissi doom . . « 


Mixed with soft. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Mixed with softt Sample not cori'cct. 


Mixed with soft 
Ditto. 

Ditto. 

Ditto. 

Bad, mixed with soft. Sample nearly 
all soft. 

Mixed ^vith soft. 


Mixed witli hard. 
Ditto. 

Ditto. 

Ditto. 

Ditto. 
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Seotiok l*^Vcar(le^* — (conf^U) 


IVhcnts. 


RnuAucs’. 




(?,) Spikes mepium, ^vhitish, downt awks, 
2'' TO 3^'" LONG, sojrcwnAT spneaping 
TVHEN PBY. 

Soft White* 

Brnn, pale, wliitisli ..*••• 

From Unao, Sambliargobna » • • • ' 


(c) Spikes KEDoisa brown, giiAbrous, awns 
2 ^" TO 3" LONG, spreading WHEN PUT. 


Ward White* 

Bran, light sti'aw colour . 

From Baieilly, Pissia 
Bareilly, soffc white _ . . • 

Fiom Bareilly, Katliia • 

Sholijahanprir, Sambhari 
Lucloiow, Hamla * • « 

TJnao , , • . 

Paitapgarh, Lalia . . . 

Gonda, Dandi • • • • 

Basil, Gangajali . , . 

Azamgarli, Dandi . » • 

Oawnporo . • * 

From Banda, Pissia white • 

Ditto, Ujaria . c 
Banda, Ujaria . . . 

From Banda, Pissia Gangajali * 


Section (occasionally sJiorl aiuned)* 


Whoftts. 


Remarks, 


(a) Spikes light straws colour glabrous. 


Hard TF/iiVc. 

Bran, light straw colour, Bnlautlahahr, irendha Momd- 
abad, Mundia Soft Awal . , , , 

From Moradabad, Mnudin Soft doom . 
hloradabad, Khirtta Awal 

Ditto, Safed Mundia • • , , , 

From Moindabad, Kathinr deem .... 

Ditto, Caumpore • , • , . 

Bndaun, Batna white > * . . , 

Ditto, Bahamana white ..... 
Paitabgarh, ilundwa ...... 


( h ) Spikes light straw, colour powny. 


Soft White* 

Bran, light straw colour 
From Saharanpur, ^^funda . 
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y Sco'fioN Ih^Bald (occasionally sJiori axvmd)^' — (conlcL) ' 


WhcntB. . 


, llEXTABKS. 


\ / (c) SriKr.s nninmx 1]ro\yx,;Gubrous. 

' _ . ‘ Jlanl White* 

Bran, light shuV colom* • '• . . . ' “ 

- From Saharanpnr, Mnnda . 

Do, , Moradahad, Katoliar doom • . ' . ' 

Do., ’ Bareilly, Kathia ' • •' ' * , * 

Do,^ 'do. Piaaia . . . 

' Do.^ Sitnpnr, Muiidia • , ‘ , 

^Do, do. Mnria 

Bam Banki, I^tarwa 
/lUnao, soft, white 
Partabgarh, Dandi 
Fatslipur, soft wliito 
. .Ditto, ' Mnria ' ‘ 

From' Banda, U^aria , 

B.t n dn , ' Pi s i H augn ja I i 

Soft White* 

Bran, light straw colour , 

Ca-wh])oro 

From Banda, Ujaria ' , 

Ditto, , Pissia white ' , 


Soft Bed* 


Bran, light reddish brown 
From Sahnmnpnr, Muuda 


Samples not con’oefc. 
Ditto, 

JDiito. 


(d) SriKus imnnisir nnowN pownv. 
Hard White* 

Bran, light straw colour * 

Saliaranpur, Jfnria ' . , . , , 

Fiom Salmi'anpux", !Munda .... 


Sectio;? Ill,— Boarded (awns short). 


- l\TiDats. 


HEltAUKfi. 


Spikes snouT, VELLOwtsrr, olabuous, glumes uouNDisn, 

AWKS SiroBT, r LONG, GBAIK flllOllT PLUMP 
' ROUNDlSn, 


. Hard While, 

Bran, lirlght transparent • * 

Parlfibgarh, Mundia , 


Seciion IV*.— Boarded (awns long). 


, ; ' Wicata. 

Hemauks. 

Spikes long, SQUAnisn, dense and pilose white with 

. PUJiPLISH, TINGE, GLUMES KULED TO THE BASE. 

Awns 4'^ to 5" long. 

, 

Hard Wheat, 


Grain, long, rod * « . * . 

Btilandfllmhr,‘Barha « ' • . • . 

'i ' ’ ' ' 



Kote.— G laLrous nfiotl ia comparativo sonso only. Piloao— hairs long elmplo, Lnfc ratlior tinolcly tldnlv' Bprinhlod 
Light fiCraw coTonr, nsod with eomo Ucenso In conucciion with hran, v - 
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Note 071 Indiaii wheats in Be)7gal. 
1. Main types and tlieir native names : — 


Gam 

Gchum 

Gohm 

Gahum 

Fouk Races. 

I. Soft wliitc 
11. „ red 

III. Hard Tydiito 

IV. „ rod 


VEKNACULAK NAMES. 


» • « • 


Bengal rropoi 
North Bihar. 
West ,, 
East 


Commonest names, 

BudHa or Da7td, 

. Ja7iiali. 

. Gangajali. 

. Khcri, 


III and IV are cultivated only to a very limited extent, especially III or 
gangafali. 

There is a good deal of confusion about the names. The name gaiigajali 
for instance, applied to hard \vhite wheat in the Sonthal Parganas, Bankura^ 
Malda and Murshidabad, is used in Nadia for soft red wheat (II), and in* 
Purnea and Rajshahi to hard red wheat (IV). Again soft rod wheat is known 
in Tirhoot as hara a-mL/iarlmra and in Patna as harJia, but those names are also 
applied in the same localities to hard red wheat. In these places the name 
JamaUcha7ii, which is only another form of Ja7naH, is applied to soft white 
wheat which is known in Patna, Gaya, South Bhagalpur, Palamau, etc. as 
dudhia ov dandi. Other confusions need not be given in detail. It will* be 
more useful, perhaps, to give the different names applied to the different types 
of wheat in the various parts of the Province : — 


I. — Soft ‘WniiB, 


Qidtivatmi does not extend so far to the east as that of soft red (11) heJoio, 
Baudi. — Patna, Gaya, Palamau, Ranchi, Ohapra. 

BanI^r?^*Na3a^*^^^^^^' Bhagalpur, the Sonthal Pargana.^, Birblmm, 


Jmialhheri. — Champarau, Muzaflarpur, Darbhanga. 
Mi7,dalia, Palamau (probably a bald or beardless variety), 
Ba7'agahu7na. — Monghyr. 






Most largely cidfivaled in the Bi'ovitice, 

Bankara, Birblium. 

Kewalka.- J g 

Uhampaimru — ) 

MM:_Shahaba<l. South-West Tirlmt, South Moughys, llam-ibagh. 

3 Ohamparan, Ohapra, Darbhanga. 

O-angajaU.— .117x6.10, 

Bankura~an early ripening sub-race of II. 
J«>a/ojne.--Saran. j A small grained 


sub-race of II. 


Oatia. — Rajshahi. 

III. — Faud White, 

Som lU^anA IF are mt mnoh caUivated in Bihar, III hem!, particularly 
^ scarce. 


■“®'’®.“~*Purne^ ^ 
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IV.— Hard Red. 

Kheri. — Malda, Rajslialii, Pabna, Murshidabad, Nadia and Birbbuni 
Qangajali, — Purnea, Rajsbahi. Also called Naubia in Puraea. 
Piuti. — Raisbalii. 

Kaulm , — Rajsliabi (Natfcoro) — a large grained sub-raoe. 

INTERMEDIATE FORMS. 

ReTTVEEN 1 AND II. 

QhcmpapuH, — Darbbanga. 

Between II and IV. 

Hard red hut rounded inform Wee soft red, 

Shah Pagan. — Ohamparan, 

Pali or Rara, — MuzafTarpur. 

JRara. — Darbbanga. 


Mixed varieties (I and IV). 

Pogla, — Tirbut. 

Tbe raiyats simply go by colour and call thin wheat dudhia {i.e.^ white) 
and Zai ox lalka (i.e.) red). Intermediate or mixed sorts are QdXiQd jamali 
though this name generally implies a soft rod land. The grain dealers also 
classify wheats by tbe places of production. Thus magahi or magaha, wheat 
means that grown in South Bihar though it may be white or red, As a 
matter of fact magahi wheat is generally either soft white {duahia) or hard 
red (tal). A white hard magahi wheat is also known and is locally valued 
most of all, but this is also called dudhia if it has any special name. It is 
rarely found in the market excepting immediately after the harvest, being 
generally bought up by local rich men from the village threshing ground. 
Mixed sorts are generally called in the market liatia. Ilard red is also 

sometimes called and the name is also sometimes applied to 

hard while and sometimes to mixed sorts. There is a good deal of confusion 
about the names. On the whole, however, one may say dudhia is almost 
always white, and lat, lalka or jamali is always red, either soft or hard. 
Gangajali is always hard and generally rod. Rarha or Kathia is always hard 
red. 

Pudhia is generally grown on lighter soils under c.anal irrigation. Zal is 
grown on heavier soils without irrigation. Dudhia is also grown on heavier 
soils, but on lighter soils it gives a very poor yield without watering. Dal is 
more prolific than dudhiahui the latter fetches a better price in the market. 
(See further below under head 4i.) 

All varieties are equally liable to rust, an irrigated crop more so than 
an unirrigated one. 

DudJiia is in greatest demand for o.xpovl, soft rod is also very largely 
exported. The latter is said to give a whiter flour than the former ; soft 
varieties generally aro said to give a larger percentage of bran than the 
hard ones. '1 bo hard varieties are in greatest request for local consumption. 
They are considered both more palatable and nourishing than the soft varieties. 
Hard white as already mentioned is rare. But hard red used to ho exported 
pretty largely to Prenoh and Italian ports for making macaroni. Enquiry in 
the Calcutta market shows that its export has latcl}'^ much fallen off. 

2. TJniforniity of samples , — The raiyats try to keep tbeir wheats pure, as 
dudhia or lal. But tliey got mixed up a little in the village threshing ground 
(Ichalihan) where the entire village brings its wheat after harvesting. Tiio 
grain dealers also keep their wheats separate. As for dirl, tbe middlemen 
are largely responsible for it. 

3. Source of seed for sowing , — The big raiyats always Iceop their own 
seed. The small men usually get tbeir seed from tbe village Mahajan^ gene- 
rally himself a large farmer. They also occasionally buy it from the bazar. 
It is alleged that soft white wheat (dandi) sown on clay soil turns largely red 
in a few years. 
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4 Eotaiion mid is generally sown mixed with gram . 

and a little linseed. After 2 or 3 years a crop of peas is tahcn. i-lie laud is 
ffenerallv loffc falloAr during tlie monsoon und in South Bihar and Chota 
Naenur rain water is bunded up for saturating tlie soil. The water is let off 
in Septemher and the land prepared for sowing. Such land is called clioiimas. 
In North Bihar the practice of storing water is not Icnown ; but here, too, the 
land is usually left fallow during the rains. Sometimes wheat is preceded hy 
maize or aus paddy during the monsoon. The lighter land which is used for 
diidhia wheat is not retentive of moisture and requires one or two irrigations. 
The heavier soil on which Mica or red wheat is grown can do without any 
watering. The question is not so much of tho kind of wheat grown as of the 
kind of soil used. Diidhia has thus come to he grown close to tho canals 
where irrigation is easy. It may, however, bo mentioned that wherever a 
canal distributary has been made, wheat itself has in a large measure giyen 
way to paddy— a safer and moie profitable crop. 

5. Threshing and mnnotoing—T)iG dht and other foreign matters found ^ 
in Indian wheat are generally added hy middlemen afterwards. 

6. Tercentage of refraction in Indian wheat yarios according to the 
Bengal Chamber of Commerce from 2 per cent, to 10 or 12 per cent., the 
average being from 3 to 7 per cent. 

7. Percentage of ioheat exported to wheat grototi during the last five 
years— Bee table at the end. 

8. Damage to grain hy loeevils—Boit wheat is more attacked. Tho 
raiyats keep their wheat in pits lined with wheat straw, A circular hole is 
made in the earth either inside or outside tho house. Linseed stems and stiaw 
are placed upon the bottom and sides about 15" thick and the w'hcat, gram and 
other seeds are put in, being separated from each other hy a layer of linseed 
stems and straw. The top is also covered with the same materials over which 
is put 2 or 3 feet of earth. Thus stored the grains keep perfectly good till 
next sowing season. The weeyiling in exported wheat depends according 
to the Bengal Chamber of Commerce on circumstances and no estimate 
can he given. 

9. Port of shipment for exported wheat. — Calcutta. 

10. JSxperinients on toheat improvement. — {a) Wheat experiments are going 
on at Lumraon and Sri pur Baims. The area under W'heat experiment at 
Dumraon is a little over it acres. 


(5) General nature of the wheat expenments . — A comparison of varieties 
and a comparison of the effects of different manures including green manuring 
are proceeding both at Sripur and Lumraon. The effects of heavy and 
light irrigation on wheat are also being tested at Lumraon and the merits of 
drill sowing versus broadcasting are being investigated at Sripur. 

(c) JUethods adopted in improving wheats. — None. 

(d) Pesnlts of introducing neio varieties of wheat . — About 12 or 13 years 
ago the Lumraon Ilaj distributed about 1,000 mannds of klnzalTarnagar wheat 
among its tenants in tho Shahabad and adjoining districts. This w'hcat is 
still under cultivation in the Buxar Sub»LiVision and other pai'ts. Unlike 
Sassaram wheat wdiieh introduced into Buxar is said to turn red, this Sluzaffar* 
uagar wheat has not changed colour yet ; it is very prolific and stands the hot 
winds of March better than tho local varieties. 


(e) if) and {g). Some 60 mannds of Muzaffarnagar -wheat were disiri- 
buted last year by^ the department to all the important wheat-growing 
districts of the Province. The wheat was distributed to the raiyats and others 
through Collectors and Managers of Wards Estates. Over and above its 
well established reputation, this variety has been^ouud to give very good 
results at Lumraon. The jexrwtionally severe cold of winter last year, 

however, -n-as not favoiJr.mie to tl^ experiment. This year about 70 maunds 
of this seed has agaui been distribu^d. It is too early j-et to speak of results, 
no A other 'wheiws have been introduced into Ihe Province. 

12. As for the introduction of Kood wheats from other Provinces see 
above about Muzaffarnagar ivlicat. \ 

13. ihe results of the experiments in the Lumraon Parm are published 
every j car in English. The wheat experiments do not form the subject of 
any separate report. The Sripur Farm r^ults have not yet been published. 
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■j Sea-hprne erporf of ‘Bengal~io7ieai'tO{Foretg'n countries during the guingnetinial period ending 
\ ' ' ' ■ '■ ./ , ‘ ' 1904-1903. ■ \ 




Floub. , 

Total ol 
-coInmnB 2 
and 4. ' 


" ^ ' 'year. 

Wheat, 

Flonr. , 

* Flour convert- 
Dd Into wlicat. 

> E nit A CEB, ' 

’ / .'^1 / ' 

2 


^ ' 4 ' - 

6 ‘ ' 

c 

‘ 1 ' ■'i 

Tons. 

\ Tons. 

Tons. . 

Tens. 


1000-01 . . ' . i 

1,200 

' 102,764 

■217,006 

217,203 

* Out oE 4 BQora of whoafc 
generally 3 seers floue is 
obtaiood. 

1901-02 . ‘ 

3,2C0 

153i481 

204.0-11 

.,207,901 

1902-03 ... 

62,640 

386,003 

614,144 

600,793 


1903-04 . . . . . . 

|/ 241,611 

625,727 

099,080 

, 941,277 

1 

1.00d> 0(} • f • ' • 

482,334 

703,083 

1,018,244 

1,450,678 



. Wheat produced in Bengal from 1900-01 to 1901-05 

'Yonr.' • ■ , < 

1900-01 

; - 1901-02 

, • , 1902-03 ■ . . • 

■' . 1903-04 

1904-05 . 

D. N. MOOKERJI, 

' . Assistant Director of Agricnltnre, Bengal. 

' , Ma-Dhas. 

The area (about 20,000 ‘acres reported) on which wheat is sown in this 
presidency is so small, both relatively to the crop grown in other parts of the 
Binpire (20,000,000 acres) and also to the , area of other crops grown in the 
Presidency, that it is of no practical importance here. It is only in the Peccan 
Pistriots, Salem and Ooimbatore, and on the Hills that the crop is grown at 
, all and nowhere in any of these districts can it be regarded as at all important. 
What is grown is raised for local consumption and in the Peccan Pistriots it 
is regarded as one of the most precarious crops and is one that is only taken 
as a catch crop under peculiar circumstances. 

.There is nothing to indicate that the crop deserves special attention in 
this part of India and hitherto it has received none except a not very well 
advised attempt to introduce English wheats on the Nilgiris some 18 years 
ago and some not very successful attempts to introduce wheat obtained from 
the Central Provinces on the lower hill ranges of the Salem district in later 
years. 

This being so it does not appear that Madras is specially interested in 
Indian -wheat. 

G. BENSON, 

' •••' ' Deputy Director of Agriculture) Madras. 

• ‘ Punjab. 

. Tarkties of Dmifab wheat. — Some three years ago my predecessor, 
Mr. Sykes, obtained samples of all reputed local varieties of Punjab wheat 
from each district in the Province— 72 samples were collected. These have been 
sown side by side and observed by the Manager of the Lyallpur Earm and by me 
in successive harvests. A tentative classification into eight actual distinct varie- 
ties has been made by the Manager, and this is embodied in Statement I. The 
wheats were seen last spring by Mr. Leake who has kindly promised to send me 
a report on the specimens with which he was supplied. The final clasification 
awaits the attention of an English specialist. It will be noticed that . in , some 

2707I.Q.Agr. 


Yield in tons. 

. '472,600 

. 391,500 

. 486,900 

. 527,800 

. 444,100 
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cases the MaQager Has piacett red and white grains in the same , class; It will 
doubtless be necessary to suh-divido these although the outward appearance ''i 
of the plants is the same. Hoads of the main Taricties with specimens of the 
grain are forwarded in a box. • ,, 

The hard red wheats are most in favour for local consumption as they ; 
contain more gluten. Whito wheats are used in maldng confectionery.; A ' 
lar^e proportion of the wheats arc Macaroni wheats and • are actually shipped 
when exported to Moditerraneau ports. But- it is impossible to speak with, 

authority on this point pending the final classification.- 

2. Aretheva7'ieUes gro70)iofdhUnci typeor is the crop Some ■ 

varieties, such as the Wadanahs (largo grained wlieat on manured woll lauds), 
Ghoni of Xieiah,and soft red (on dry lands in the Horth-Wost) are grown pure. 
Apart from these there is almost always some proportion of admixture. With ' 
a good cultivator this will ho small, with a bad cultivator largo. , I am informed , 
that there has been an improvement in the purity of the samples in Lyallpur 
in response to a demand for this, backed np by bettor prices for freedom from 
admixture. The following table prepared by the Manager of tho Lyallpur * 
Farm is fairly correct for average samples : — 


Kamo by wlilch tlio 
\Tirioty >3 Lnown 
commercially. 

-1 * 

Mijcturo of grains* 

Percentage 

o£ 

CAch. 


Soft wliito . 

Soft white « 4 ; 

• 

• C5 



Hard white . i . 

• 

SO 


» 

Ecd 4 1 

• 

18 • 



Other eeccle (Barlej^, etc.) , 

» 

(1 

A/ 


Hard white » • 

Hard whito • • , 

4 

75 



Soft whito .4 . ^ * 

« 

10 



Eod • • 4 « 

* 

13 



Other seeds (Barley-', etc) . 

• 

0 

*/ 


Red soft • • 1 

E'Cd soft 4 « t 


55 



Red hard , . 


SO 



White .4.4 

« 

0 



Other seeds (Barley, of c.) . 

ft 

n 


Ecd hard * • 

Ecd hard * * 

> 

75 



Red soft • 4 * 

t 

20 

-\ 


Whito 4 • • « 

• 

2 


• 

Other grains (Barley^ ote*) • 

4 

3 



3 . Sow'Oe ofsccdfoi'soichig. — This question o.in only he answered in 
general terms. Good cultivators and well-to-do cultivators keep their own 
seed. Bad cultivators, tenants-at-will and persons in reduced circumstances 
will ordinarily buy or borrow seed usually of inferior quality from their grain- 
dealer or mouoy-lcnder. "Wlierc there is irrigation and tho soil is of good 
quality, the cultivator being assured of his crop and of a return for his industry, , 
has an inoontivo to exertion. In tracts which arc very insecure, tho cultiva- 
tor’s attitude can he easily understood. . ; . 

4:. JPi'incipal rotations on wheat land~(i) Irrigated land — . ^ 

(rt) Wheat follows wheat for a succession of years. Bvcntually a 
kharif crop is grown and tlien tho land lies fallow for a year, 

(&) On rich manured well lands we find wheat followed by maize for 
a number of years. . 

(e) As a two years’ course wo have whcat-cotton and a quick-maturing 
crop, such as China or tobacco or a fallow. 

(d) Wheat, indigo, wheat, indigo, and so on in tho area whore -indigo 
is grown. 

(ti) Vnhrigated land— 

{a) Wheat after wheat for a succession of years and then a whole year’s ' 
fallow. - ' 

• (6) Whrat^Mlowed by maize, cotton, laji'a ovjowar, and then a year’s 

6. Threshing and winnowin" 

• 6. Usual percontago of refraction in exported wheats. 
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j I’he large porccniage of dirt and other seeds in exported wheat is not due 
to the method of threshing and winnowing, but to the trade custom which allows 
for a fixed percentage of admixture. Most of the admixture is added by the 
exporters, or by their agents, or by the middlemen who purchase from the 
cultivators. The cultivator claims that he markets his wheat with the 
minimum of foreign matter. The lowest lying portion of the grain after 
winnowing contains most of the dust, and is the perquisite of the menials 
employed on this work. It is never sold for export. Wheat can be supplied 
by the growers with not more than 1 or 1-|- per cent, of dust and it is admitted 
by most of the trade that it is brought in with loss than 2 per cent. 1 believe 
that the practice is generally for the merchant to buy clean wheat and 
appropriate for himself a margin of profit on the operation of adrnixture. 
The remedy for the present deplorable state of affairs is for the English 
and Continental buyers to penalise impure wheat and pay for the clean 
article. I do not know how far it is true that there exists a wheat 
cleaning industry, the interests of which wmuld ho opposed to .change, "While 
on this subject I may mention the reprehensible practice of watering "wheat 
immediately before sales to add to its weight. In some cases this has led, I 
believe, to a serious deterioration in large shipments. I understand that the 
various exporting firms are alive to this danger and are taking steps to meet it. 

7. The percentage of wheat exported to wheat grown in the last five 
seasons appears from the following table : — 


Year. 

Wheat grown 
in tons- 

• 

"Wheat exported in 
tons. 

Percentage. 

1900-01 

1 

t 




2,036,683 

023,983 

33 

1901-03 


« 

* 

• 

* • 

840, 332 

535,828 

20 

1903-03 


« 

• 

• 

• k 

2,314,714 

87(1,127 

87 

lOOS-Oi 



• 

• 

• • 

3,076,101 

1,190,608 

88 

1901-05 


• 

« 


• • 

3,855,853 




8. Damage done hg loeevils . — Weevils do not apparently do any great 
amount of damage if proper precautions aro taken. Grain for comsumption 
is nsually kept in largo earthen bins, which for the first year or two are fairly 
secure and are renewed every three or four years. Grain when in. large quan- 
tities is best stored in a well ventilated room with burnt brick walls and floor. 
Sand or wheat chaff, tho latter being the better, is laid 1 or 2 feet deep at the 
bottom, the walls being lined with grass matting. A layer cf hhusa ("wheat 
chaff) is also placed on top of tho wheat if in bulk. The old ju'actico of keeping 
grain in pits is still in vogue to some extent, but is being displaced by house 
storage, l^its arc lined with "s\'hoat chaff and aro closed over. Wheat kept in 
pits is apt to detoriorate after about a year. It turns a dark colour and the flour 
falls off in quality and flavour owing to fermentation. The remedy is to take 
out the grain and air it as soon as deterioration makes itself apparent. Grain 
which has been exposed to luin on the threshing floor is always more suscepti- 
ble to weevil attack. It is the practice to air and dry wheat in tho sun when 
the rainy season is over as a precaution against damp. 

9. The port of shipment for exported wheats is Karachi. 

10. Experiments on wheat improvement — 

(a) Experiments have been conducted during the last four years at the 

Lyallpur Eavm. There are now some DO acres under wheat at 
Lyallpur. Eesides this, some 250 acres aro under wheat for seed 
distribution in tho Sargodlia Seed Earm. 

(b) A variety experiment at Lyallpur aims at tho discovery and 

improvement of tlie indigenous and Australian varieties, best 
suited to tho Ohenah Colony and surrounding districts. There 
are also manurial, hydraulic, seed- rate and rust experiments, 

(o) Hybridisation has been done to a certain extent on lines suggested 
by Mr. Mollison, but we can make no progress until wo have the 
services of an Economic Eotanist. Selection has been done by 
. sifting and by careful handpicking. A special selection is made 

every year. 
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(^) It cannot be said that any variety has been introduced up to tbe 
present, but prospects are hopeful in the* case of Australian No. 27 
■which has shown good qualities and has borne consistently -^vell, 
Muzaffernagar suffered severely in the severe frosts of last 
winter, but a fresh supply of seed -wheat has been imported. 

[e) The test applied to wheats is observation for several years on the 
Lyallpur Parm and a preliminary issue to selected men who 
report on tbe results. 

To sum up, the important questions connected with -a'lieat in the Punjab 
arc;-- 

{i) The introduction, if possible, of improved varieties and tbe improve- 
ment of existing varieties, 

{ii) The abolition of the existing practice of adding dirt and inferior 
grain before export. 

(m) Tbe abolition of the existing practice of watering grain before 
export. 

{i) is receiving tbe attention of tbe Agrioullnral Department, But (U) 
and (m) are matters which tlie trade alone can remedy. The trade also has 
it io its power to encourage, effectually, the cultivation of varieties pure, and 
of high class wheats, by tbe establishment of an active demand. Bust is very 
rarely tbe cause of serious loss. ^ 

W. BENOTJP,i.c.s. 

DireoloT of AgriGuUure. 
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Classification of Tunjah JFheais — contd. 
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Btjuma. 

Questions 1—6. — Wheat Js of voiy little importance in Burma generally. 
The statement below gives tbe^ areas oidtivated : — ' ' 


Areas in 1904. 


Dlstrictr 

Acres* 

Lislricfc 

Aorcii 

1- 

Dislrict. 

Acres. , 

Heuzada « . 

3 

Pakokku * . 

300 

Minbu • • i 

3,140 

Mandalay « 

8,473 

Slnvobo 

483 

Sag^n 

30,791 

Lower Chindwiu . 

1,355 

Meiktila • 

970 

Yametbiu , * : 

39 

Kyftuksc * . j 

4,330 

Myingyan . 

359 

• « t 

a • • 

i 


Areas in 1905, 


1 

Difetrict* 

Acrct. 

Pialriot. | 

Acrc^. 

1 District. 

Acres. 

Pakokku 

330 

Minbu . . , 

2,878 

Slandiilay « • 

1,008’ 

S\iw cbo a * 

035 

Sagaiug . 

20,805 

Lo'wer Cliindwm 

1,061 

.Kyaukbo 

3,083 

Meikiila . 

971 

Yamctbin 

91 

ilyingyan a 

CO 

i 

i 


' 



■ Acrci, 

ToUil areas loot ...... 80,031 

„ „ 1005 30,031 

The area grown in 1903 \^’as 19,883 acres only. 

An account is given below of the mtthods of cultivation in Sagaiug whore 
wheat is grown on laud very similar to the hanhar of tho Central ProvinceSj 
and in Minbu where it is grown on alluvial land (island formations in the 
Irrawaddy). 

Minbii — 

(I) Sovt'u Novomboi'j reaped April. 

' (3) 2}j baskets of seed per acre. 

(3) Bequircs a loamy soil with a minimum of sand in it and an over- 
layer of silt, tlio deeper tho hotter, in annually submerged 
lands, 

(41 Not manured nor irrigated. 

(6) Only one crop in the year. 

(0) It must ho sown whoa rains are over as a showor of rain kills 
young crop. 

(7) Land must bo 2 )lougUed to a powder before tho seed is sown. It 

is generally ploughed before tho river rises and again carefully 
when sowing is about to talce place. 

(8) Seed when sown is covered with a layer of soil. 

(9) Crop likes tho sun. A succession of cloudy days will injuro it 

and help to develop * tbanyaung* — rust. 

(10) It is a paying uncertain crop and tho labour of preparing ground 
is bard, 

(II) Greatest onemy rust. 

3707 I. O. Agr. 



la tbe Settlement Jtepoi-t of 1897 it is recorded tliat the crop suffered from 
rust for three successiye years 


Bates, old 


1892-93. 

S. a. 

8 8 


1893-94. 
H. a. 
8 8 


1894-95. 

H. «. 

8 8 


Assumed outturn, 8 baskets. 

;^a< 7 «e«o.-Grown on level, rich, black clayey soil (sanfe). Only met with 
in certainiveU-defined areas. Lying low and bemg level and retentive of 
molture, much of it is too wet for successful cultivation during the middle of 
the rains Towards tbe end of October part is sown with gram and in 
Siivember a larger area with wheat. Tlie latter, which is always of bearded 
variety, ripens first from beginning of March. Wheat lands are not usually 
fallowed nor is any regular rotation practised. It is said gram can he grown 
in successive years, but not to thrive well if sown more often than once in 
4i 7 or even 9 years. Tliereforo it is usual for any given Held to be under 
wheat for a considerable number of years in succession and under gram for 
only one year at long intervals. In some localities 'wlieat cultivation has been ' 
practised for several generations ; it has, however, materially extended during 
the past 10 years and is still on the increase. There were only about 14,, 000 

acres in 1893-94). n , , r -n i • . 

Questions 6— 13.— No export of wheat from Burma and no experiments. 


Ojinthal Pkovinces. 


1. Soft red and soft white require the best class of soil such as halm\ 
kcmJiar, etc., which retain moisture for a longer period than morund and other 
yellow soils. Soft white and soft red varieties are laic and therefore require 
moisture for a longer period. Hard white and hard red are earlier and less 
dependent on a continuous supply of moisture. 

Irrigation. — If there be means of iirigation all wheats can he irrigated 
should the winter showers fail. The methods of irrigation arc two : — (1) Kiari, 
(2) Blooding. The former is followed if there he scaicity of water, and the 
latter when tlie water is plenty. 

Liahility to rust . — Soft white is the variety which is most liable to rust; 
while next to it in order comes soft red, hard wliite and hard red. 

Order of importance as regards area czt liivaicd, viz. : — 1st— Soft white. 
2nd — Soft red. 3rd — Hard white. 4.th — Hard red. 

lor export. — Soft white is the most important, hut for local use Lard 
white comes first. 

2. Soft white is generally grown as a pure crop ; while in soft red there 
is sometimes a mixture of other types. Hard white is generally grown mixed 
with other varieties. 

3. Some well-to-do ryots save their own seed, hut the poorer peasants are 
dependent for their supplies on the grain dealer, who is also generally a 
money-lender, lie charges an eshorhitant interest on his loans, takes over a 
great portion of the produce of their land in payment of their debts, sells the 
best of the wheat thus obtained for consumption, and supplies the poor peasants 
with the inferior quality which ho has left. The seed used by these poor 
cultivators, therefore, instead of being improved from year to year by selec- 
tion, is really deteriorating in quality. 

4). In Bandhias which hold water, wheat follows early rice. In kanhar 
and kdbar soils wheat and gram as a mixture are grown year after year, which 
serves the purpose of rotation. In morund and cortain other classes of soils 
kharif and rahi crops are rotated in places where wheat can be grown, 
^nnerally, ivliere they have a rotation, wheat is grown after gram, masur 
{Ilrmmi lens) or teora {Lathyrus sativus). 

5- The presence ot dirt and other seeds in wheat is due partly to the crude 
Indian method of winnowing and partly to the dishonest practices of some 

gram merchants, who add a certain percentage of small stones and earth to 
tne gram. s 


6. Exported wheat contains aboitt 5 


per cent, impurities. 
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7. Percentage oE wlieat exported to wlieat grorrn during the last five 
years : — 


1900-01 

• 


'Mnnnds. 

416,890 

1901-0B 

• 


. . . 916,979 

1902-03 



. . . 1,908,092 

1903-01. 

• 


. . . 4,264,679 

1901-05 

* 


. . . 3,819,470 




Total . 11,374,010 


Yield during the last five 


years was ; — 


1900-01 

» 


« • 

Tons. 

. 440,909 

1901-02 

• 


« 1 

. 671,040 

1902-08 

• 

■ 

• « 

066,689 

1903-04 

• 

• 

■ « 

. 761,388 

1904-05 , 

« 


« • 

. 700,647 




Total 

. 8,190,673 


The percentage of wheat exported to wheat grown during the last five 
years is therefore 13 per eont. 

8. Exported wheat is seldom wceviled, as it is exported when still quite 
fresh or after having been safely stored in Bandas. But when stored for local 
consumption, or for sowing, it is often badly damaged by weevils unless pro- 
tected by these Bandas. Sometimes it is stored in bamboo Dholis (bins) until 
the time of sowing. Where these bins are used, the wheat inside is mixed 
with hhusa, while on the outside the bin is carefully cemented with a layer of 
cow-dung and clay. 

9. Bombay and Galcutto. 

10. {a) Nagpur, Raipur, Iloshangahad Experimental Parms — 

. Nagpur .... 7*00 

H oshangabnd , . . BS'OO 

Bnipur .... 8‘50 

(5) The general nature of the ox;poriments in wheat cultivation has 
been to test the effects of different manures, diflorcnt rotations, 
different modes of tillage and of growing it as a mixed crop, 
(c) By both selection and hybridization. 

(t?) The attempt to grow the exotic varieties on the Nagpur Experi- 
mental Earm has mot u'ith but little success. The Australian 
wheats, for instance, when tried there, wore found to be more 
subject to drought and rust than indigenous varieties. Being 
late, the soil drys before they reach maturity and their growth 
is thus ohoched. In most cases these foreign varieties give 
good results where irrigated, but some of the typos are so late 
that even though irrigated and allowed to occupy the ground 
for six months, no good oars were formed. Wheats from other 
Indian Provinces are successful to a certain extent in the 
Nerbudda Valley, but not so iu the Nagpur country, as they 
thrive bettor under irrigation or in retentive soil. 

(e) Foreign varieties wore, ihoroforo, unsatisfactory, and have not 
been distributed among cultivators. 

{f) Tho wheat w'hich has been found to ho most rust-resistant is the 
cross that was effected on tho Experimental Farm belw'een 
two varieties, Imura (hard white) andmundia (soft rod). This 
seed is now distributed every year to ouHi valors through tho 
" Agricultural Associations. 

{ff) Rovenuo Officers, members of tho Agricultural Associations, 
Deputy Commissioners and Agricultural exports watch tho 
results as far as possible and they are discussed at tho meetings 
of District Agricultural and Industrial Associations, 
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11. To DO extent in tliese Provinces. 

12. Information not available. 

13. («) Annual Reports of Parms. 

(&) Leaflets in Hindi and Marathi. 


Zist of Central Fromnees varieties of wheats classified. 

*' I t 9 * 

S.ard red — 

(1) Katlia. 

(2) Sambalpur wheat. 

(3) Bangasia, 

(4i) Ekdania. 

(6) Katha (white ears) when ripe. 

(6) Juaria, londhla or Bhania. 

Sard white — 

(1) Jalalia (white ears). 

(2) Jalalia (red ears when ripe). 

(3) Bansi (black awns when ripe). 

(d<) Bansi (white awns when ripe). 

(6) Hanra. 

' (6) Haudkhani. 

Soft while — 

(1) Pissi'White. 

(2) Mundi pissi. 

(3) Sukaria. 

(4) Hybrid (Mundi and Haura). 

Soft red — 

(1) Lai pissi. 

^ ^ ^ 

Eastern Bengal and Assam. 

I regret I am unable to furnish a note on wheat cultivation, as I have 
very little information concerning this subject at my disposal, .so far as 
Eastern Bengal is concerned. In Assam, the cultivation of wheat is practi- 
cally unknown except in a small tract in the Goalpara district adjoining 
Eastern Bengal. Experiments have been made in recent years to introduce 
wheat cultivation in Assam, and they arc being continued* Most of the ex- 
periments have proved unsucoessfu), Imt there is reason to believe that wheat 
may bo successfully cultivated in Lower Assam. 


H. 0. BARNES, i. o. s„ 
director of Agriculture. 


Mysore. 

. "Wheat is grown still less than tobacco ; the average area for the past 17 
yearp being given as 3,409 or not quite -OG per cent, of the arable land under 
crop. Although the area varies considerably from year to year no defi:nite or 
clear increase or decrease can bo noticed. By far the greatest part of the crop 
is grown in a district of the State of which I have seen very little, and I know 
as yet practically nothing of wheat grown in Mysore. Some of the samples of 
wheat I have seen were small, shrivelled, hard and flinty, though a largo pro- 
portion were very soft. They were all or nearly all of the red variety. None 
of the samples were to be at all compared with average or even poor Canadian 
wheat. But I cannot say that the samples I have seen truly represented the 
wheat grown m Mysore State. ' ^ 

. A. LEHiBANN, nm p., 

Agricxdtural Oheniist to the Government 

of My son 
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\ ' APPENDIX 0. 

NOTES . ON THE IMPROVEMENT OP INDIAN TqBA.CCO. . 

, ' Synopsis, ‘ . 

In writing a synopsis of the notes on tobacco I find myself at a 
considerable disadvantage. First, the late date on which some of the articles 
, were received gave me hut little time for. preparation ; secondly, the peculiar 
and diversified methods > of the cultivation and curing of this crop in the 
different districts of India* make it very difficult to ’ draw up a, synopsis with 
any .pretence to uniformity. , ' The information in some instances' is given 
’ , in vernacular terms, which are hot understood, with no English equivalents ; 
in others, important points are omitted, and in some cases. references are made 
to literature which is not at hand. It must thus appear that cousiierable 
, time would be required to do justice to the subject by reading , up the refer- 
ences and presenting to the Board ‘a consolidated and exhaustive statement. 
As I.'have already said, the late receipt of some of the articles has ' prevented 
my, doing this. I, have, therefore, thought it best to merely abridge the notes 
received under a few general heads; leaving the members to refer to the 
. articles themselves for details. Out of a total area of 224000,000 acres under 
crops in British India and Native States, 1,006,652 are under tobacco. This 
figure is probably under the mark, as has, at any rate, been pointed out by 
, Mr.. Benson in the case of Madras. No statistics are at hand to show the value 
of this crop, but if we take the figure of £G or Rs. 75 per acre as the gross 
yield, we have a trade equal to over five million pounds sterling, which would 
bring it into the fifth or sixth position of importance among the crops of 
India. Its expansion would, however, be very considerable if tobacco could 
he grown in India fit for European consumption. Only seven papers have 
been received, visi., from the Punjab, Madras, Bengal, United Provinces, 
Mysore and Behar, the only important omission being Bombay, with 72,000 
, acres, and the Central Provinces, with 17,000 acres. 

' Punjab. 

I,-~ The area in the Punjab amounts to 68,818 acres and is slightly on 
the increase. It is grown mainly in the Central Punjab and submontano 
tracts. 

^ IL— The varieties arc all native kinds. A considerable portion of the 

Punjab crop, especially in the Lahore District, consists of the Eandahdri kind. 
Other varieties arc also cultivated, suoh as Bdghdddi^ Nolcit Sanibii, PurM 
from Bengal, Baingnani and from Surat. Some American varieties 

' were introduced as an experiment, which however proved a failure. 

III. — Ppr cultivation we are referred to Watt’s Dictionary, pages 403 and 
■! 404. Tho land is ploughed 8 or 10 times, dressed most carefully, and laid out 

in ridgek some two inches high and eight inches apart, the seedlings being 
planted Imlf way up the ridge on either side alternately and about eight inches 
apart. ' The crop is irrigated every 8 or 10 days till it is ready. ^ The land is 
well manured. Tho use of salt wells is in vogue in the Punjab, as it is in 
' many other districts in India, with remarkable results, and a thorough investi- 
gation into their use seems called for. 

IV. — ^Seo noles by Mycologist and Entomologist for diseases and pests. 

V. -— All kinds of tobacco are prepared alike, by burying in a pit after 
drying for a couple of days or so, and left to ferment. Tho best leaves are tied 
into bundles, tho Vest aro twisted into ropes. 

' VI. — The import and export trade is as follows, but no information is 
given as to markets ; — 

' , Mflttnds. 

1, — Imports — 

. (o) Unraanitfaotnrcd ......... <t8,812 

(i) Manufactured’ . . . . . , . . . 646 

• • ' t.—^Eieports — 

’ (tf) Ilnmanufactnred • . . • > . « . 19,837 

(i) MauiiEactuxed ' . ‘ . . ' . . . . • 58 

■ , ’2676 I, G, Agr., 
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Madhas. 

j aj.ea under tobacco in Madras amounts to 116,100 acres. It '' has . 

considerably increased during the last 20 years, the figures for 1886-1889 
bcin"' 81,900 acres. Mr. Benson says, hovrever, that the area is considerably 
greater than the figures show. The most important districts arc*:— 

Aewa. 


Kistna 
Coimbatore 
Godavoii . 
Kurnool . 


. 28,600 
. 33,900 
. 11,200 
. 12,000 


II.~As regards varieties, Mr. Benson remarks that there is little on 
record on this point. The two most important^ varieties grown in Biudigul 
(Coimbatore) arc Usi-Kap^al and Wara-Kappal, tbo former being mel* 
Iciics tbe variety best suited for oigar manufacture. Tbo names of other 
varieties are given, which are grown for either cigar, snuff or chewing. None 
of tbe known varieties suited for Eiiropcan consumption, such as Havana, 


Orinoko, J ava, Sumatra, appear to be grown. 

ITT -— A peculiarity in the cultivation of tobacco in Godaveri is that the 
young seedlings are often not planted out till they arc 9 inobes nigh, a custom 
which is opposite to that practised in any other parts of India, and indeed in 
any part of the world, for the usual thing is to plant the seedlings as young as 
possible. The roots are also cut beforo transplanting. The cultivation too 
appears to he very much less than is usually given to a tobacco crop. As a rule 
fallowing and heavy manuring and keeping tbe land clean and ^ open before 
and during the cultivation of tbe crop, appear to be necessary in most parts, 
but in Godaveri “ fbc land is left to grow up into a jungle of grass and weeds 
for half the year or more, and is than hastily prepared and planted with a 
delicate plant, and very little after cultivation is given to it.” It appears too 
that the same land is cropped for several consooutivo years. This tobacco is 
made into oigars, the quality of whiob is described as '* execrable.” In the 
Kistna and Kurnool districts, black cotton and mixed loamy soils are selected 


and tbe cultivation carried on more in accordance with approved methods. 
Kor tbo cultivation of tobacco in Ooimbatorc and around Hindigul reference 
lias been made to Bulletin No. 63 of the Madras Department of Agriculture. 
It appears that careful cultivation is practised, and the two varieties 17«i- 
Kappal and TTara-Kappal are preferentially grown, tbo former variety 
supplying the Triebinopoly cigar. 

IV. — See notes by Mycologist and Entomologist. 

V. — Regarding tbe curing of tobacco in Madras, it may bo briefly stated 
that as regards tbo Godaveri, Kistna and Kurnool districts the motliods do not 


materiilly differ from those used in India for tobacco for native consumption. 
That is to say, there is the usual drying in tbo sun on tbe ground and the 
curing in heaps. On the other hand, in parts of Coimbatore, where the 
tobacco is grown partly for European consumption, curing approximates some- 
what to the American methods, but without any scientific control. Thus 
Mr. Benson writes : “ In Coimbatore « « leaves are not spread 

on tbe floor to dry as in Tinnevolly. They are suspended on poles for about 
three weeks, then removed and stacked for a low days ; tbe bulk being 
opened at intervals of three days or so. The leaves aro then stripped, bundled 
and stacked for about 40 days, the bulk being opened and rebulked once in 
3 or 4 days.” 

VI. — The Madras trade divides itself under three heads : — 

(1) Internal, to different parts of India. 

(2) Coasting, to different parts of India. 

(3) Eoreign exports. ^ 

Of these the first two are the most important. The detail figures can be 
learnt from Mr. Benson’s paper. Tbo produce of the Godaveri and Kistna 
districts goes to 'Burma ; Kurnool exports largely to Hyderabad, and Coim- 
batore supplies the Dindigul cheroots for jSuropean consumption and the 
demand from Malabar and the Straits. Burma and the Straits are the chief 
markets for Madras tobacco, and the bulk of this trade is in the form of 



^ VII.-— -"With tegard to improvements, Mr. Bensoa says : “It,oaauotb0 
said tTiat any measures for ’the improvemcat of this crop' have been taken 
within official ' memoi-y: There have at 'times been efforts mado, in a rather 
' ' haphazard way, to introduce now varieties from abroad, but alihost, if not 
entirely without success.” . ■ ' 

, ’ ■ ’ . Bengal AND Behau. , ' ' ' , ; 

. ' ' I.— The area under cultivation in. Bengal amounts to 537,900 acres, or 
, more than half that of the whole of. India. It has shown no material increase 
in recent years; indeed the area in Purneab has apparently fallen off to some 
. extent owing to bad prices and .the competition with jute. ' The most, import- 
, - ant districts for tobacco are as under , '< 

' Acres. 

. ^ 'LoTver Bengal * 59,300 ' 

' Eastern „ • , . * . , 374?, 900 

* ' / Boliax ' , ' # . . ’ . . , / . • . . 75,700' 

il.— The Bengal varieties are all native kinds and dheir origin' is obscure.’ 

, III. — There is nothing remarkable about tbo cultivation of tobacco in 
-Bengal. It follows tbe ordinary methods and there is little difference in the 
, different tracts. , Tallowing, heavy manuring and a general high state of culti- 
. Nation are in vogue. Topping is done when the plants attain a height of 12 or 16 
inches, which gives a low, coarse plant with a few heavy leaves. ' In America 
plants are topped higher, leaves are more numerous and a fine texture of leaf is 
aimed at; The result is that the Bengal plant has developed into a coarse heavy 
' plant unsuited to European consumption. These remarks do not refer to 
tobacco grown in Eastern Bengal, a largo portion of which goes to Burma and 
rsome of which returns to Calcutta in the shape of Burma cigars. ' It is to be 
, regretted that no information bas been supplied from this Province as its 
trade in tobacco is the most important in Bengal. 

■ IV.— See' notes by Mycologist and Entomologist. 

, V. — Leaving out reference' to Eastern. Bengal for want of information, 
' there are apparently. two ways of curing tobacco in Bengal. In Behar the 
; drying is done in the sun, but in Jessore and Nadia it is done in the shade ; 
. , both being sweated-much in the usual w'ay, but without any scientific control, 
.-■Whether any difference in quality and price is obtained for the different treat- 
, ments is not stated. 

VI. — With regard to the ’ tobacco trade in Bengal, it is known that the besl 
of the Behar tobacco goes to the United Provinces and tbe worst’ to Lowei 
' Bengal, all being for native consumption. As regards the trend of tbe trade 
in Lower and Eastern Bengal, no information has been supplied, though the 
, study of the ^ Eastern Bengal trade would without doubt he of the utmost in- 
; terest. ■ ■ 

■ VII. — As regards attempted improvements, the only , ones worthy of con* 
‘ gideration aro the experiments carried on at Pusa some years ago, and those 

made by tbe writer at Ealsingserai in 1901 and 1902. It is to be regretted 
that reliable records are not obtainable on tbo Pusa experiments. They appear 

■ to have been unsuccessful for tbe following reasons : — 

(g) difficulty in controlling tbe drying and sweating processes owing tc 
' ' the excessive dryness of the climate ; 

(b) the adherence of dust to the leaf, entailing the payment of custom 
'■ s duty thereon and injuring the quality of the leaf ; 

’ (c) the want of an adequate supply of organic manures ; 

(c?) the possibility that the variety of plant best adapted to Behar AVa£ 
. ‘ not being grown ; , 

' As regards the Dalsingserai experiments, they seem to have been a success 
from an agricultural point of view, that is to say, provided the most adaptable 
plant was.solected, results obtained both in yield per acre and texture of leai 
w^ere most, satisfactory. The drying and curing operations were not a success 
owing to the excessive dryness of climate, want of expert knowledge, and the 
want of properly constructed barns. 

"s. ' ♦ The note for ERStern Ecngul atid Assam has siuco been received, - ^ ^ 
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Btjbmav ' 

L—Tiie area under tobacco in Burma amounts to ^6,390 acres and is.on 

tbe increase. ' ' ' , i ,-i-r «» - ' 

II —The tTTO principal varieties, are “ Burmese and ‘‘Havana. No in,- ' 
formation is given as to tho origin of the “Burmese” variety, , but the 
“ Havana ” variety was introduced into Burma by tbe Agricultural Department 
tvhich lias for many years annually distributed seed gratis for experimental 

cultivation. . . , . ; , , , . 

III.— The cultivation of tobacco in Burma is earned on in land of tbe best 
quality. Apparently no manure is applied, nor is irrigation practised, but tbe - 
, dew is depended on for the supply of, moisture. Pruning appears to be ' 

practised to some extent, but it is not universal. ^ - 

IV. — See notes by Mycologist and Entomologist. ' ' 

V. — Most of tbe tobacco is sun-dried and there appears to be no fermen- 

tation done. “ In some few cases the leaves are more carefully dealt with and 
are hung up in bunches in small sheds * * and are allowed to ferment 'and' 
become cured in the orthodox way * * * * 

“The American method of packing in layers and drying gradually has 
proved itself to be the best, hut it requires special experience, ” 

VI. — Eigures of the Burma trade have not been supplied. 

VII.— The annual distribution of Havana and Virginia seed is tho only 
attempt at improvements that has been mentioned. 

United Pbovinoes. , ' ' ' 

I, — The cultivation appears to bo practically stationary ; tho total area 
being 61,823 acres. ' , 

II. — The varieties grown are of the native type. . ' . , 

III, — In tho cultivation of tobacco the best lands are selected and heavy ■ 
manuring applied and tho best methods of tillage resorted to, and repeated ; 
waterings have to be given. “ In a few places the nitrates in the soil and tho 
water give sufficient of plant food.” 

IV. — See notes by Mycologist and Entomologist. 

V.— The drying and curing do not differ much from the crude methods 
practised in other parts of India. 

VI. — The largest portion of the produce is cousumed in tho provinco'and 
besides this there is a largo import from Bengal. 

_VII. — No experiments have recently boon tried for tho improvement of ' 
Indian tobacco. No tobacco is grown for European consumption. Efforts 
were made in the seventies, hut tho conclusions draw'n were that the climate 
was unsuitable for tho followiug reasons : — (1) danger from frost and hail ; 
"(2) dryness of climate. 


Mysore. 


I.— The area under cultivation is 17,352 acres, showing a slight increase. 
II«~No mention is made of the varieties grown, but they may he assumed 
to he of tho native type. . ' 

HI.-— No mention is made of the methods of cultivation. 

IV. — See notes by Mycologist and Entomologist, . - 

The^ tobacco is cured in the field and is used for native consumption, 
IV. — No information as to the trade. , 

Conclusio)i. ■ 


acres. 


I, The total area under cultivation of tobacco in India is 10, 600, ( 


. . The varieties, whatever their origin, aro mostly of the native type 

and cannot he classed commercially with the well-known cigar and pipe 
° countrip. Only tlie varieties grown in Ooimhuloro and 

information has been supplied in the^ 
iriprily. o European consumption. Eoreign varieties have been 

proved quiSaSactory.*^ as growth is odneerned, some of them have 


* Informatlou received 
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In. — ^Dlie methods of cultivation are not all uniform, but suit' the 
peculiarities of soil and climate. The habit of topping low tends to the pro- 
duction of a heavy, coarse leaf unsuited to the requirements of the European 
market. 

IV. — Eor pests and diseases see notes by Entomologist and Mycologist. 

V. — The methods of drying and curing arc primitive and crude, and un- 
suited uto the production of tobacco for European consumption. No scientific 
control is anywhere exercised as it is in other countries. 

VI. — With the exception of a portion of the Madras and Eangpur crops, . 
the bulk of Indian tobacco is consumed in the country. 

> 'VII. — Attempts have been'made in the past towards the production of a 
better class of tobacco for European consumption, but they have failed to 
bring complete success. The reasons are probably due (1) to the want of the 
selection of the plant best adapted to a particular ■ locality, (2) to defects in 
cultivation, (8) to the too strict adoption of the methods of other countries in 
the drying and curing operations, instead of modifying them to suit the Indian 
climate, (4) to the total want of scientific control, also suited to Indian 
conditions. 

B. COVENTRY, 

Director of AgrlciiUitral Dcicarch Imtittdd, Dusd. 


Note on Insect Dests of Tobacco. 

The known posts of tobacco in India are (1) grass-hoppers attacking the 
newly transplanted seedlings; (2) surface caterpillars destroying the young 
or half-grown plants ; (3) the stem caterpillar, attacking young plants ; 
(4) leaf-oating caterpillars ; (6) crickets. 

(1) When seedlings are planted out, they are eaten off by the abundant 
surface grass-hoppers which live on open fallow land. The occurrence of these 
insects is probably a question of favourable climatic conditions. Clean 
culture and thorough tillage are the best preventives of attack. The Only 
direct remedy is to dip the seedlings in standard lead arseniate mixture as 
they are planted, thorehy making the leaves poisonous. This is quite feasible 
and ‘ the cost very small, and it has been shown to bo effective by two seasons’ 
experiments at Pusa. 

(2) Surface caterpillars are those which live on the soil, hiding by day 
in tho earth or below stones, emerging by night to seek out young plants for 
food. They cut off young or half-grown plants level with the surface and 
destroy each night more than they can cat. Careful search reveals their 
burrows or shows the places to which they dragged tlioir food during tho 
night ; they can then be found and destroyed. The alternative methods are 
(i) to poison tho young plants, (ii) to put down baits of poisoned chaff. 

(3) Stem caterpillar [Gnorimosehema helioim, Low.) is a small caterpillar* 
that burrows into the main stem at or near the axil of a leaf ; it Jives in the 
stem and causes a large gall-like swelling. Young plants up to a foot high 
are principally attacked. The gall need not destroy the plant, but makes 
it unthrifty and weak. Tho cultivator’s method of cutting open the gall by 
a longitudinal incision is probably as good as any that will be found, especially 
if a little care is taken to cut the oaterpillar. 

(4) The leaves are injured by several caterpillars whieh occur commonly 
and generally throughout India. On young plants, spraying the leaves with 
poison is a sound remedy, that cannot be adopted on leaves nearly ready for 
curing. In this case hand-picking of the caterpillars must be adopted. 

(6) A cricket is reported in Tirboot to iu j are the loaves by coming out 
at night and eating holes in them. This appears to bo the common burrowing 
oriokot {Dracliytrypes achatinus, Stoll.) of this district, which also rarely 
injures the roots of tobacco by cutting them through. Where such crickets 
are not abundant they can be readily dug out, the burrows being easily 
found ; this is best done during August aud September when the high level 
^ 270 ? 
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of soil ■vrater makes tLem remain near tlie sarface. In seriously infested 
localities there is only one tliorougli treatment^ to grow a crop such as lucerne’ 
and thoroughly poison it, thereby poisoning off the crickets wholesale. , > 

On the whole, the most widespread and destructive pest is probably the 
surface caterpillar, whose destruction is simply a matter, of care requiriho' ho 
special appliances or poisons. Only the ryot’s aversion to taking life prevents 
him from treating this pest in a common sense way, and there is no reason 

why this or any other pest, so far known, should canse serious damage to 

the crop. ^ '■ 

H. MAXWELL- LEPEOt/. 

^Entomologist to the Government of India. ' 


Note on diseases of Tohaceo. , ' ■ 

Pew diseases of tobacco have been recorded in India. The broom rapes, Oro- 

handle indica and Orohanohe nieotianait^sjesdiic flowering plants, are common ' 

in practically all the tobacco-growing districts, particularly in Bengal, Madras 
■ and Gujarat, The damage caused varies according to the season and the degree 
of cultivation given. Eren where the latter is good, as in Gujarat, and the culti-- 
vatoTs constantly remove the parasite, Mr. Mollison states that a bad attack 
will destroy a quarter of the crop. Ordinarily, however, nothing is done to 
lessen its severity and it is left to seed freely. Where continuous tobacco cul- 
tivation without rotation is practised, the parasite multiplies to an alarming ' 
degree. , As a_ rule Orohandie^ affects weak plants to, a greater degree than 
strongly growing ones. Anything tending to increase the strength of the to- 
bacco plant, such as manuring, clean cultivation and rotation, diminishes the 
attack. The only practicable direct means of lessoning its numbers is to pre- 
vent seeding by regularly pulling it up when young.- Pulling up mature, plants, 
and leaving them to rot on the field, as is sometimes done, is useless. Where' 
seed has been shed it is possible that frequently turning over the soil durinfthe ■ 
period that the tobacco crop is not on the land might serve to destroy a 'pro- 
portion of the seeds. ^ The latter have been shown in an allied species to retain, 
their powers of germination for at least five years. - ^ 

^le tobacco mildew, caused by the conidial stage of Erysiphe cidiomcea^ 

t A I localities. It is this which is probably 

referred to in Watt s Dictionary as a kind of grey mildew attacking the leaves . 

in the Azamgarb dis not of the United Provinces and known as Last 

shade-grown Sumatra tobacco on the Eangpuf- 
+1 growing exposed to sun were not affected. The use of 

fungicides on the leaves of tobacco is obviously attended with danger and if 

ti'catment is possible. The application of sul- 
‘ flowers of sulphur ” dusted on or as potassium sulphide- 
sprayed on is efficacious in checking many mildews, hut might interfere S 
the curing processes and be difficult to remove from the leaves Sneri^S 
alone can show whether any remedy will prove practicable. 

montt^Pn 4 ^atd^XwW^ EaciborsJcii, Sacc. and Syd., is com- 

ordinal, eEecLtnTa'pVrS 

naaerted tL “u '■* much importaiee so faras canW 

E. J, BUTLEE, V’ , ■ 

Ct ypiogamic Eotanist to the Q overhment of India. 

Note on the Cultivation o/Tohacco in the Madras Presidency. - , " • 

ccordmg to the published statistics of the area occupied by different 
1885 — s!) 81 ann — cvops, that planted with tobacco has in*. 

creased as noted on the margin during’ 
twenty years'for which figures are 
relate to a portion of the These figures,' however, only- 

f me Madias Piesidency, and the figures for the latest years. 


1885—89 81,000 
1800—01 09,000 
1895—99 105,800 
1000 - 04 116,100 


BCtCB. 
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published in^tli6 volume of Agricultural Statistics for British India do not agree" 
•f'thereTvilh altogether, as the latter include figures for some areas from which 
in eax’lier years no statistics were received, and, thus, if they bo loohed at, the 
increase in area under tobacco would appear larger than it really has been. 
Those figures, however, indicate that the area under tobacco in the Presidency 
is really considerably greater than the figures quoted show, and, possibly, if the 
area statistics for the large zamindaris of the northern districts were procur- 
able, very much greater ; for instance, in the Vizagapatam district it is known 
that there are at least 10,000 acres more than appear in the tables under tobacco 
whilst only about 2,000 acres are included above. 

The districts which show the largest areas under tobacco are the old Kist- 
na district with an average for recent years of 28,600 acres and Coimbatore 
with an average of 26,760 acres, to which should bo added 6,200 acres grown 
in Trichinopoly and the parts of Madura adjoining it in the Bindigul country, 
which is the centre of the Dindigul or Triohiaopoly cheroot trade. 

Adjoining Kistna on the north is the Godavari district, where in recent 
years there has been an average of 11,200 acres returned under tobacco and 
where probably the area cultivated is much greater ; and on the west, Kur- 
fiool, where the average area has recently been about 12,000 acres. Those are 
the ohiof looalities for tobacco, but the crop is grown in all districts, though 
on the.Nilgiris and the West Coast the area is trifling. Owing to the great 
fluctuations, consequent on variations in the seasons, it is difficult to trace out 
the general increase in area referred to above, but iu tho districts mentioned in 
particular they have been as follows ; — 


Pcr»6tl, 

- 


GcklavarL i 

Kiptua. 

1 

Kurnool, 

! 

Coimliatorc, 
Mfulunx ftud 
Trichlnoiioly, 

1885-1889 . 


4 

10,400 

19,800 

7,900 

18,800 

1890—1894 . 

• 

• 

10,500 

20,125 

10,400 

28,700 

1895—1899 . 

• 

V 

9,800 

20,500 

8,700 

31,800 

1900—1904 . 

a 

• 

11,200 

28,500 

12,000 

33,900 


These areas produce tobacco for entirely different markets. Tho Kistna, 
Godavari and Vizagapatam districts grow it very largely for Burma; Kur- 
nool exports largely to Ilyderahad ; and Coimbatore supplies tiio Dindigul 
cheroots and the demand for Malabar as well as exporting low-grade tobacco 
to the Straits. The trade statistics will be dealt with later. Tlio reason for 
the increasing area is the activity of the several demands alluded to. It is during 
the last fifteen years that tho export trade in South Indian cigars has become 
firmly established. 

i>j Qodmnri — ^Tho land on which tobacco is grown consists, for tho most 
part, of alluvial islands lying within the hanks of tho Godavari river and gen- 
erally liable to be flooded annually, although some portions arose high that 
they are seldom overflowed. Tho soil of the Lanhas, as tho islands are usually 
called, is of course very variable ; some parts lyiug low are covered with deep 
layers of coarse sand, and in other parts, both high and low, tho soil varies 
from a light friable loam to a stiff loam. Tho best soil is a fine friable loam com- 
posed of the finer parts of the silt brought down by tho river. A& might he ox- 
pcoted, tho ZanJeas are being continually altered in contour and size, as well os 
being overlaid with deposits or washed down to lower levels, The soil, therefore, 
of Xan/foshigli up the river, may ho aimail over those lower down during any 
season. Tohacoo seems to be grown on any part of tho Lanhas almost indifferent- 
ly, it being grown even on coarse land, provided it is not too deep, and that there 
is a layer of good soil not more than a foot or so below the surface. What is 
liked host is a now deposit of fine alluvium 9 inches to a foot deep lyiug on a 
sandbank. Amongst sucli a diversity of soils and in such a changeable land, 
there are fields which have grown tobacco uninterruptedly for many yearn and 
others again have only recently assumed their present form and have grown 0, 












84 


1 2 3 or more crops. It must also be remembered that tbe greater part of the . 
tobacoo-erowing area is' annually fertilised by tbe deposit of silt whioh the river'?' 
leaves I saw the deposit of a recent freshet to be m one place f mch or more 
thiclc ' Physically, the soils are generally excellent ; chemically they have not 
vet been examined, I believe ; but if my memory serves me right, Mr Brough- 
ton’s analysis of the ash of Zan/ca tobacco showed it to be richer in the scarce 
constituent of potash than most other South Indian tobaccos ; this would tend 
to show that the soils are chemically well suited for the crops. 

The tobacco seed is sown about Soptombor or October in seed-beds, which 
are very carefully prepared and cleaned, and generally situated near the vil- 
lages where the ryots reside. The preparation is now beginning and will go on 
till the time for sowing the seed arrives. These seed-heds are heavily manured 
by folding cattle and sheep on the land and also with village sweepings, and 
the land is frequently stiiied with the native plough until a good depth of 
loose mould is formed. The amount of seed allowed is about lib. for 8 acres, 
or 2 ounces per acre, and at the time of sowing it is mixed with fine sand in 
the proportion of 1 ; 16 and sown broadcast over the area of the seed-beds ; the 
beds are thereafter watered lightly three or four times a day for some time. 
The plants come up in about a week. After this they have to he watered care- 
fully and weeded till the time comes for planting out, which is from the begin- 
ning of November till early in January. The plants, if strong and well grov^n, 
may be planted out when one month old, hut oftener, I believe, they are not 
transplanted till two months old, as they arc said to ho 9 inches high and to 
have six or seven leaves as much as 3 inches in breadth at the time. Before 
planting, if it he long, the tap-root is out to prevent its being twisted when in- 
serted in the hole made for the reception of the plant. The side roots are also 


trimmed. 

The preparation of tobacco fields begins after the last freshets have passed 
•down the river. When I was on the Zan?:as they wore for the most part either 
covered with a layer of now silt or a mass of weeds and grass ; the latter being al- 
lowed to grow freely as it affords a lot of grazing for the cattle from the delta 
lands whore pasturage is so scarce. After the rains are over, the grass, etc,, dries 
up and is got rid of in a temporary manner by ploughing before the planting 
season begins. After the weeds have been ploughed up, small holes are made 
in the soil, the depth varying with its nature ; for, in cases where the good 
soil is overlaid with sand, an effort is made to reach the former, and also in 


some cases a little good soil is brought and^poured into the hole around the 
plant when the sand is very deep. The plants are put in from two to three feet 
apart and are watered by hand from pots daily for a month or more. About 
three weeks after planting, the land will tisually bo weeded ; one weeding only 
being general. The weeding is usually done with a small spud {tolWka), but 
Bometimes, if the grass is strong, and sometimes also if rain falls and “sets’* 


^0 surface, it is lioed with a momniatti. 


We have then the plant grown on soils under most varied physical condi- 
tions and on some which have been cropped for many years and in others only 
recently first planted. The land is left to grow up into a jungle of grass and 
weeds for half the year or more and is then hastily prepared and planted with 
a delicate plant, and very little after-cultivation is given to it. If there is one 
thing which the tobacco plant requires and benefits from, it is having the land 
it is growing on kept in a free, open and clean state during its growth. My 
visit has been at such a time of year as to prevent my satisfying myself as to 
•how far this is done, but I believe from w’hat I heard and saw that it is hardly 
-ever thoroughly accomplished.— (0. Benson’s report, dated the 18th July 1883 j 
vide Bulletin No. 2 of this Bepartment.) , 

, “Two months after planting, when the plants are 21—3 feet high, they 
are topped leaving about 12 leaves, and again a week later. Three months 
V crop is leady for harvest, A month after the first crop is out 

buds which appear in the axils of cut leaves are ready for cutting.” 
{VenJi^ah'ishnatna Naidu, First Assist a 7 %t Govenunent Botanist.) 

in* every case cut off with about one inch of 

.stalk attached (as required by the Oocanada merchant) ; these leaves are allow- 
ed to wilt in the sun for one day, then strung up under a thatched roof ran- 
ging close to the ground, the two ?ides north and south remaining open. The 
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! colour obtained is much varied, — light red, yellow and green predominating ; 
' b}{ these colours:turn more or less' black (but seldom uniform in colour) after 
heating; this is done by sprinkling the cured leaves with water and then heap- 
in grip to induce fermentation; the results necessarily leave much to:be desired 
sbme.of the leaves getting heated more than the others,” 

- “The, method of ^curing adopted, is the same in all the Lanlcas i\iQ mis- 
' take lies in keeping the tobacco whilst in its green stage too much exposed t‘o< 
sxm' and light ; henoe too rapid evaporation and consequent drying of the 'sap, 
'resulting in the colqurs being mottled green, yellow and light' red.” 

“ The quality of the present cigars is execrable, being strong, 

' rank, hot, and saltish to the taste, besides -being gritty and full of sand. The 
amount of gritty sand that abounds in tlie LanJea tobaccos is due to the 
slovenly and careless custom prevalent amongst the ryots in allowing the green 
“tobacco, after it is cut, to remain! two to three days heaped upon the ground ; 
.every day these heaps are opened arid the tobacco spread apart.” 

' “The. tobacco on these Lanhas throughout is deficient in gum. and elasti- 
city, the texture rough and slightly papery, ribs and veins straight and fine. 
The deficiency of gum and poor^textufe riiay be’ attributed to the unfavour- 
able season .” — {Extracts from Reports dy E.Gaine, dated 18S9.) 

In Kistna—TUhe crop is chiefly grown in tho upland taluks in ordinary 
black cotton soil. This soil is capable of absorbing large amounts of moisture 
from the air, much of which is brought to it by the easterly winds, “ paira 
which blow over this part of the country dining the tobacco season from 
Deoerriber to [February'. This is the season of heavy dews, and in the mornings 
^the country is covered, with a heavy mist which clears away during the day. 

Sites for the seed-beds are usually chosen near shallow pools in which the 
moiisoon rains stand. These sites are well ploughed and manured. After the 
xfii’st ploughing, cattle are picketted closely on these plots, and then they are 
-ploughed once or twice more. After this village manure, which consists 
largely of earth and ashes, together with dried cattle-dung, is applied' at the rate 
oh 50 to 60 loads per acre. Thereafter two or three more ploughings are per- 
formed whilst the land is moist, but not wet, and the seed is sown broadcast 
-iriixed with sand or ashes and then pressed in with the hand. Seed is sown at 
the rate of about one local seer for 18 cents of land. The beds are sometimes 
.'covered with the stalks of red (;vam (Oaf amis indious). At first watering is 
frequent and even as often as 3 or 4i times a day. The seed germinates in 7 to 
-8' days, and when the plants are 20 days old watering is reduced to once a day, 
the plants being then about 4 inches and having 2 to 4 leaves. The ryot goes 
over . the beds daily and picks oT leaves that are unhealthy. About two-and- 
a-haif inonths after sowing, when the plants are 8 to 9 inches high to the end of 
the shoot and 12 inches to the end of the uppermost erect leaf, the plants are 
cut back without injuring the apical shoot, and 16 days later they are pulled 
up and bundled for planting. The preparation of the land intended for the 
rcrop commences about July as soon as rain allows of ploughing being begun. 
'Before this such village manure as is available, and tank silt where procur- 
able, are applied; and folding cattle, sheep and goats is done after the first 
^.ploughing. - The land is worked from 7 to 10 times with tho plough and then 
twice with the gorru, and afterwards marked off for planting in squares with 
the scuflle. ’ Holes are dug at the corners of the squares and filled with water 
and the plants are dropped in and then the earth is gathered round them. 
-The plants are watered for two days in the mornings and then for two move 
davs .jin the evenings, but thereafter they have to depend on soil and air for 
mbisturo. . If the land is dry, a small three-rowed ^omMS worked between 
the rows, and once in fifteen days a small bullock hoe is so worked up to the 
, time for harvest.- - - - , . . 

^ The' crop is topped- when 2^ feet high and suckered 20 days later ; and 
' about 10 days after the latter operation, when there are 16 to 24 leaves on the 
plant'' arid' it is about 3 feet high; the crop will be ready for harvest. The leaf 
[is considered fit for harvest when tho dark green changes to a light brown, and- 
this change should appear in all the loaves which are all cut at the same time. 
The'harvest takes place in Eobruary and March. Ho second growth occurs, 
and the' stems are cut later and used for fuel. 
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As soon as tho leaves have been cut they are strung up— about 200 on a- 
strin<^— by then* petioles, and the strings are stretched across a framerrork of 
bamboo, 0 feet square, which is set up in the open. Here tho leaves dry 
during the day and absorb moisture during the night from the dew, and this 
renders them pliable. In 17 to 18 days the leaf becomes thoroughly dry, and 
on the 20th morning they are taken down and removed to the house and there 
piled in heaps. The heaps are turned only once and the leaf is then regarded 
as ready for sale. If a purchaser comes the heap is sprinkled with water and 
on the following day the hulk is opened, and if any of tho loaves stick together 
they are carefully separated and again sprinkled with water. When the 
leaves no longer stick together they are pushed up close together on the 
strings so as to occupy about 6 to 8 inches, and generally tho 200 leaves will 
then weigh when cured about 31bs. The blocks are placed side by side, but 
the posilion is changed several times during the nest 10 days. They are then 
placed upon broken bits of tobacco leaf spread, or palmyra leaf laid upon 
gunny hags. Nothing hut pure water is used in the preparation of the leaf, — 
{0. A. Barber, j^otes of 1908.) 

In K-tirnool — The crop is raised under very similar circumstances as to 
soil and atmospheric conditions to those described for Kistna. Tlie sods 
chosen are usually tho black cotton and mixed loamy soils, and the crop is 
grown during the season of tho easterly, dew-beaving winds, “ paira-f/ali, 
and it is gi'own for the most part as an nnirrigated crop. 

“ Tho seed is sown in flat beds about J uly, and the seedlings are largo 
enough to transplant in five or six weeks, when plants with loaves 3 or 4i 
inches long are selected and they are usually put out m tho evening. They 
are placed about 2^ feet apart in both directions. During its growth the crop 
does not receive much attention, and is usually topped when about two feet 
high. The crop is thought to ho ripe when brown spots appear on the leaf 
and when the leaf will crack if doubled up between the finger and the thumb. 
The most favourable weather for harvesting is that when heavy dews fall at 
night and the sun is hot during the day. Wheu it is ripe, tho plant is out 
close to the ground, and then a number of the plants are gathered into rows 
and then left exposed for about three days. 

“After this, the plants are piled, two plants high, one on top of another, 
and remain like this for five days. They are then taken under shelter ; tho 
stalks being still green, hut the midribs dry. Under shelter, bulks are made 
up according to the amount of leaf available, hut tho usual size is about 10 
feet and 6 feet wide. These heaps are covered round the sides and on top with 
straw and palmyra leaves and are weighted down as much as possible. After 
4i days tho bulk is opened, the plants shaken out and cooled and then again 
heaped up ; and so on as often as the heap grows hot. This continues for 
about 15 days. 

“ The leaf is supposed to be properly fermented when it turns red, that 
colour being most desired. After 15 days the leaves are stripped and tied into 
bundles of about 10 each. These bundles are then again placed in the heap 
for about a month, the heap being opened and turned when hot. The leaf is 
coarse, the ribs thick, tho colour uneven, and there is little gum* The plant 
is topped low in order to secure a large, heavy leaf, which suits the native 
market.” — {S. Oaine in a Jleport of 1887.) 

A revised and annotated description of the method of growing tobacco 
around Dindigul has recently been published in Bulletin No. 53 of this 
Department, so that it does not need repetition hero. It may, however, ho 
noted that the reputation of the produce of different “gardens” around 
Dindigul varies greatly, and the main differences in this respect are attributed 
by the. people to the well waters, formerly, in this neighbourhood, tho Vsi- 
Icappal variety was largely grown, hut it has now been displaced by the 
heavier and coarser Tf^ara-Icappal variety in those gardens which produce 
cheroot leaf. 

“ This variety is par excellence the most suitable for cigar 

manufacture, and is also largely cultivated by the tobacco ryots for this pur* 
pose j it, however, requires more careful treatment than the ryots are disposed 
to give it. The seedlings, when growing, are delicate, and I’equire much care 
in transplanting ; the plants should be at least 3 feel apart from each other 



tvlien planted out in tlie field, 'as, fi'om its name ' rieedle-sliaped,’ the leaved 
V ' arc apt,to rnnto too fine a point Vith tlio ribs' too , lateral - if planted out any 
closer; the plant while growing requires groat care and frequent hoeing; the 
grass-hoppers and caterpillars are extremely fond of the fine delicate leaves of 
this plant, whilst the coarser varietes, like X\\q Wava'Jiappdl, are not so much 
, appreciated. Usi- 1 ca 2 yx^al plant lias, in fact everything required of it as, a 

cigar wrapper, the leaf being fine and of a good texture. “ ' ^ . 

‘ “ This indigenous plant, the hroad-leaf variety, requires 

the least care of all whilst growing; the plants grow very fast,, somewhat to , 
tho detriment , of plants of other and more delicate varieties growing in the 
vicinity ; the rate at which this variety grew- was quite double that of.. the 
i other plants. On ripening, the leaves thickened considerably, and the texture 
; became coarse with thick ribs.” — {S. Cains in 1890.) 

^‘Varisties . — Except as noted incidentally , above, there is but little on 
'record on this ; point. The Godavari tobacco is believed to be of an entirely 
distinct variety from that grown, at Eindigul ; and besides , tbe two sorts al- 
; ready mentioned as being grown thereabouts, there are others regarding which 
the following information has boon received at the last moment from a sub- 
' ordinate of much experience in tobacco cultivation in the central and southern 
districts, who is at present on leave : — 

Varieties cultivated. — (1) Valai-JcapiJal, (2) V'si'Ica 2 }j)al, (3) Suri'Isap})al, 
{diyMpnnai-Jcappal, (5) Vattai-Jcappal, and {Q^iJUrunnai-lcappal. Nos, 1 and 2 
■ chiefly grown for cigars ; No. 3 for making snuff, and the rest for chewing. 

, , Characters . — The cultivation of Vsi-lcappal is very limited. It has the 

’ thinnest and finest leaf, with fine midribs ; the leaves are very narrow, tapering 
to a point ; bulk for hulk it is the lightest variety. Suri-happal, thinner and 
narrower than Vattai-lcappal, Vaitaidcappal is the chief variety grown for 
' cigars; in point of fineness and texture, etc., it occupies a middle place be- 
tween Usi-ha]}pal and Suri^happal on one band and Vrtinnai’hapipal, Vatlai-' 
hdpjial and Monnai-Icap>pal on the other. This variety is also used for chew- 
ing. JjJrimnai’ltappal is the coarsest, thickest and broadest leaf; it is tbe 
principal variety grown for chewing purposes. Tlie midribs are very thick. 
Monnai and Vattai-kappal are akin to one another. The leaves do not taper 
. Vmuch but have a somewhat rounded . appearance at the tip, These are also 
grown chiefly for chewing. As tobacco is used for different purposes, tbe 
method of cultivation and curing adopted differs. 

.. \ (1) For cigar making . — With very slight modifications the method of 
J cultivation and curing practised by the Eindigul ryots as described in tbe 
, '.revised Bulletin applies. 

(2) “ Smiff iohacco. — This class of tobacco is never irrigated from wells, 
being grown by the aid of rain alone. The land is well tilled and manured 
with village ashes, and sometimes with tbe droppings of cattle and sheep. 
/' Seedlings about two months old are dibbled from September to November, 

, ,18 inches axjart. A small quantity of water is poured over each seedling 
' ^ after dibbling by coolies, who follow tbe planting with pots of water. This 
. kind ’ of pot watering is repeated twice or thrice according to the nature of soil 
and the weathei*, at intervals of 4 or 5 days until the seedlings strike root. 

. ' If the weather be rainy no watering is given. Topping and suokeiing are 
' done as usual, but when the crop is harvested it is cured as follows : — 

. The crop is cut in the evening and allowed to lie till 9 on the following' 
morning. It is then gathered and arranged in heaps, and in the evening, after 
'4i T.u. tho heap is ojisned and the leaves are spread on the ground to absorb 
■ as much dew as possible , being allowed to remain till 9-30 or 10 a.m. next 
.morning and are then heaped, the heap being again opened at 3 p.m. In this 
way tho leaves are gradually exposed for longer hours to the sun for about a 
"> fortnight. In some cases, after 10 days’ exposure iu the manner described, the 
jplants are tied up and hung to dry. When the leaves are sufficiently dry 
' they are gathered on a dewy morning and stacked. The stacks are opened 
. and rebnlked once in three days for about a fortnight. Leaves are then 
, stripped, bundled and then piled into heaps. These heaps are opened once 
in: three of four days and again rebulked. In this way 10 or 12 turnings are 
given. The leaf is then ready for the market. The chief centres for snuff 
tobacco aro Triebaugode, llasipuram and Uttaukarai taluks in Salem district. 
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Ohewina tohacco.—^he method of cultivation is the same _as^ for clga. 
tobacco* but while in the case of cigar tobacco, watering the crop is insisted on 
a day or two prior to harvest, for chewing tobacco watering is withheld for 

four or five days before harvest. ^ i , ,, , 

Curing —Tobacco is cut in the evening and the plants exposed to the dew 
till next morning. At about 9 or 10 a.m. they are gathered and bulked into 
a bi'^ heap and allowed to remain therein for two days.^ During this time 
much heat is generated within the heap, which decroasos in size and much 
sweating is very often noticeable in it. ^ On the 3rd day the bulk is opened, 
the plants arc taken out and spread to dry in the sun for a day or two or even 
more. Then tho leaves arc stripped off the stems, tied into bundles and dried 
in the sun. Each evening tho leaves are gathered and bulked and on the 
following morning they are exposed to the sun. This is repeated until the 
leaves are sufficiently dry. Bcbundling is now made and tho stacking com- 
mences. Once in 3 or 4i days the bulk is opened and rchulkod. In about 
two months ’ time curing is finished and the crop is fit for the market. The 
above method is followed in Tinnevclly district and is onllcd urnitu-padam. 
In this no special care is taken in the manipulation of the leaf. In another 
method called tagatti-padam much care is taken, each leaf hoiug evenly spread 
and folded into two from tho time of stripping until ouring is finished. 
Leaves thus folded and cured always fetch a better price than others. In Coim- 
batore, however, the leaves are not spread on the floor to dry as in Tinnovolly. 
Tiiey are suspended on poles for about 3 weclcs, then removed and stacked for 
a few days ; the hulk being opened at intervals of 3 days or so. Tlie leaves 
are then stripped, bundled and stacked for about dO days, the hulk being 
opened and rchulkod once in 8 or d days. 

Another system of curing practised by ryots in Coimbatore is to place 
the green leaves after harvest in largo circular pits to a depth p£ about D feet 
or more. The sides and tho bottom of tho pit arc lined with varagu straw. 
After stacking, the loaves are covered Avith varagn straw* and weighted with 
earth. The pits remain covered for about a w’cek or oven 10 days ; tboy are 
then opened and the leaves taken out, when they appear to be completely 
rotten. At this stage they arc hung to dry on poles erected for tho purpose. 
Tho remaining jirocess of curing is the same as has been doaedbed ahoA’e. 
Leaves cured on this system and tho leaves cured in Tinnevclly district are 
dipped in palmyra jaggery water and used for chowung. Chewing tohScco 
cultivated in Dindigul, Salem and Chidambaram, etc,, does not appear to be 
treated with jaggery.^ — (B, Bamsicami Iyer.') 

Diseases . — Except as regards the parasite OrohancJic nicotiana:, regarding 
which a scries of papers was published iu Bulletin No. 2 of this Department, 
the diseases of tobacco have not been studied. That parasite is common in all 
tobacco fields except in Kistna (C. A. JBarher) and especially so in Godavari, 
Kurnool and some " gardens ” in tiic Dindigul country. 

In the nurseries in Kistna, ]Mr. Barber remarks that “ two diseases are 
knowm to tho ryots: (i) the leaf becomes dotted white. This 

generally occurs at the fourleafed stage and the plant quickly dries and falls 
down. This is called the palmyra leaf disease, (ii) Budohircgid. This occurs 
especially if the plant is allow'ed too long in the secd-bcd. Tho crown becomes 
rounded and a Avhito grub is fund inside. This disease also occurs in the crop 
iu the fields.’! Mr. Barber also observes that “the chief diseases met w’ith in 
tobacco cultivation iu the northern parts of tho Presidency appear to ho insect 
pests ’Caterpillars, grass-hoppers, eto., and a phanerogamic root parasite called 
‘Bodu.’ The'' former have not been studied and are not severe ; the latter is 
OroiancJie nicoiigncsB 

_ Mildew on thU leaf is common both in tho nurseries and the tohacoo fields 
in some seasons. C^orpillars do a good deal of damage in some cases by eating 
the leaf, hut tho worst' disease, no doubt, is “hodu" or “ malle." 

Tobacco yrade.— This may be divided into three sections 

(i) that which is carA^^n by rail within tho Presidenoy and with other 
parts of India; 

(II), carried by coasiin^craft with other parts of India ; 

1 , 111 ) the foreign export trade.\ 
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■ Of t-liese, thb first two are by far the most impoi’fcautj 'judged by the volume' 
of the trade, but the trafidc by rail has greatly expanded during tlio last twenty 
years. , Dividing that period into four, each of five years and in .each case 
taking: the years immediately succeeding those for* which area statistics have 
already, been given, the following results are Obtained ' 

' .Average traffic by rail in thousands of maunds : — 


!. ‘ DcBCTlpllon. 


puring: the Gro jeare eiiilUig. 


1901-05. - 


18111-05, 

isso-oo. 

; , JBchvccn different ^aris of the Frcsidcncy* 

Cigars ’ • . . , . ; 

11,0 

0-0 

1 

10-3 

- 

UnmanuCaotured tobacco * « • ’ • 

' ;419'8 

278 0 

171-4 


Ollier sorts , . . , ... 

13*5 

12*6 

80-5 

... 

” ^ ’ ' ’ " ' Total 

414-3 

299-5 

i . - .... 

, 212 2 

181*8 

. / Fxports to other parts of India, 

Cigars . ' • . • . • 

7-25 

1 

8’35 

9-35 

»•« 

trnmnnufncturod tobacco 

93'8 

108‘9 

82 7 

■fl* 

Dbbor sorts * 

27*3 

I’-d 

I 

2-0 


Total 

183-35 

1 

1 

118*65 

94*05 

67*4 


It is not possible to make the comparison complete in all details for the 
whole period as a change was made some years back in the classification 
followed in the trade statistics. These figures, however, show that the move- 
ments of cigars have been fairly constant, and considering that these are very 
: largely used by tlie European population, this is not surprising and the slight 
, decline may be put down to the growing habit of using pipes and cigarettes. 
So far' as unmanufactured tobacco and ‘‘ other sorts ” (for these must be taken 
together owing to there being reason to doubt the accuracy of the classification 
in some cases), the expansion of the internal traffic is very striking. It has 
chiefly occurred during quite recent years. It apiicars largely against the 
great Delta districts in the north, the central districts (Salem, Coimbatore 
and Trichinopoly), and Malabar. The latter is mere transhipment of tobacco 
brought in, partly at least by road, chiefly to Calicut and also during the 
latest, years to the Native State of Cochin. The average figures for each of 
the last two quinquennia for the groups of districts chiefly concerned are 
, noted in the margin in thousands of maunds. The increase is, no doubt, partly 
due , to the extension of railway communication, which has especially 
affected the deltas, the North Carnatic and Malabar. In the 

exports of the unmanufactured 
loaf to other iwovincos the total in- 
orcaso is not largo, nor on tlie 
whole has there boon much change 
in direction. Mysore has taken, an 
increasing quantity, exceeding 
50,000 maunds in recent years ; the 
demand for Hyderabad has been 
steady, and whilst Bombay has 
taken loss of lato years, the Gen. 


, ( * ' ' Tract. 

DurluR the flvo jcara cn^iug 

1001-05. 

1808*09, 

Central districla • , 

177‘8 

120-2 

DoHa^s • . , 

74*1 

404 

Deccan , , 

45*6 

47-3 

Noith Canmtio * . 

30*4 

*D-0 

Malabar (figures incomplete.) 

407 

S8-0 


\ V - ; ’ rigtttcfl Incomplvlc. 

, tral Provinces and Berar have taken rather more. 

2707 ' ■ 
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Tn with tho second and tim’d sections o£ the trade mentioned above, 

it seems advisable for the purpose of this paper to club the results together. 
These are shown in the following abstract ; ; 


Sca-Ume tmlc in tolaSi—m thoimnth of pomuh—Jkimts. 




AVEHAOK 3Jl JUNO THE IlVE EKUIWO 

Eoscripnon. 

WhJtlcr. 

1904-05. 




f 

ForcigB 

GS3 

400 

330 

IGG 

Cigars . • • * 1 

Coastlino . • 

3G3 

279 

400 

412 


Totae 

1,010 

73D 

730 

* 678 

f 

! Foreign 

1,123 

1 

1,027 

1,012 

3,S60 

UmunBufuclutcd tobacco • j 

1 

CaaBlIino • * | 

1 

8, MG 

0,115 

7,18G 

G,6S9 


Total 

9,7G0 

10, -152 

8,10S 

7,880 

f 

Foreign 

0 

10 

IS 

20 

Olbors * • • * 1 

Coastline 

22 

21 

17 

47 


Total 

es 

31 

30 

07 


GUAND TOTAL . 

10,S43 

10,222 

8,058 

f 

8.53t 


Prior to 1885 tho exports of cigars amounted to about 90,000 lbs. per 
annum only, of which only about thirty or forty thousand wont to Europe. 
Prom that Umo forward up to about 1900, there was a steady iucrcaso in these 
exports. The war in South Africa tlion led to a gra.nt demand in those parts, 
whilst the demand in Europe increased to some o-vtent and specially outside tho 
ijnited Elingdom. Tho most marked increase in tho demand for cigars, how* 
ever, has been in the Straits Settlements, which in the first quinquennium of 
tho period took only 13,000 lbs, from tho Presidency and in the last as ranch 
as 244i,000 lbs., the exports of tbe last live years having been nearly double 
those of the five years preceding. In tho case of the exports of cheroots 
coastwise, the fluctuations are mainly due to variations in the demand in Burma. 
At the beginning of the period, that province took 153,000 lbs, of cheroots 
from Madras, but subsequently this demand fell off to an average of only 

60.000 lbs., during tho live 3 ears ending in 1899-1900. Euring tho last five 
years dealt with, the exports have, however, again averaged 152,000 lbs, per 
annum, and the increase has been a growing one. It will, therefore, he seen 
that, so far as this over-sea demand is concerned, it is that which 1ms sprung up 
in the Straits that is the most important, when considering tho volume of tho 
trade. ^ It is to Europe and Soutli Africa, however, that the bulk of the more 
expensive cigars have recently been sent, and so far as South Africa is con- 
cerned, the demand has, since tho war, fallen oti to ver}’’ small dimensions, and 
it is believed that the market there was greatly over-stocked during that time. 
Tho demand in Europe does not show any very marked expansion on the 
whole, though the increase from 105,000 lbs., taken during the first to 

281.000 lbs. duiiog the last five years of the period is a satisfactory one, and 

there is no doubt that, if the merchants and dealers engaged in the trade 
devoted more skill, energy and capital to it, a very marked and profitable 
development would ensue. ' . 
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' IJiG bulk of the soJi'bOriio oxpo]'ts' of tobfidco froin tbo* Prosidoncy is/liou' 
cyer, in the form of itninanufactured leaf," and tlic courso of ,tho trade in tbn 
may best be exhibited as follows ' ‘ / 

- ’ , cxiioHs of mmarntfactured tolacco — tJioniaiids of p'ouiuh:' 


Duaiwa Tnc riva yejiiis exdiko - 


„ ' , vVbltlier. 

1001 05. 

ISOO-IOOO. 

' isw-os. 

ISSOOO. 

Biirmn . . ' . - , , * ' ' . , 

7,395 

8,632 

^ G,5G7 

■'5,987 

Other Provinces • . , . " . 

1/^61 

883 ‘ 

018 

632 . 

The StinUs ^ ; * - t ^ . ** 

1,003 

' 902 I 

' ' 810 

i.iol 

Co3?loh ^ 


74 

81 

' 35 

Mauritius and Peunjon * ' * , • . 

17 

42 

105 

158 

Other countries . . « » J , 

n 

10 

IG 

0 

. ‘ / ' ’ , - Tot at; ‘ * 

9,709 

10,462 

8,197 

7,870 


The figures speak for tbomsolvos, and show that Burma and the Straits 
are the ohief markets for Sfaditis tobacco, and that the demand for it has been 
a growing one. The largo exports shown, especially of recent years, to “ Other 
Provinces ” of the Empire consist chiefiy of tobacco sent by sea to the JS^ative 
State, of Travnneore, though a good deal also goes to Bombay. Travancoro 
mightalmost bo regarded as a part of the Presidency, but it is treated separately 
in the Trade Statistics. If now the total exports of tobacco from the Presidency, 
whether by rail or by sea, bo looked at, it will be seen that these have increased 
from about 13^ million pounds on the average for the first five years of tbo 
period to over 22^- million pounds during the last five, and the greater part of 
this , has been immanufactured tobacco for the native markets of Burma 
and the Straits, though to the latter part of the world a greatly increased 
quantity of cheroots has been exported of late years. These statistics do not 
take any cognisance of exports by road, which are believed to bo considerable, 
especially to Hyderabad and Travancoro, 

Hleamrcs for improvc^neni. — It cannot be said that any measures for 
•thb improvoraont of this crop have been taben within official memory. 
There .have_ at times been efforts made, in a rather haphazard way, to introduce 
now varieties from abroad, l)ut almost, if not entirely, withovrt success, for 
these attempts have proceeded on an altogether wrong basis, ns it has 
not first been asoerlnincd by oxpeiimcnt wliothorauy good could possibly accrue 
if they wore successful, and also whether there was any chance of successful 
introductions being, made. About 15 years ago, the Madras Government 
engaged the services of a professional tobacco curer from Pusa, and be was, 
after making an extended tour of enquiry in tbo Presidency, stationed at 
Hjhdigul and ibcrc bo arranged with some ryots ‘to grow tobacco mider his 
instructions, and later on grew some himself on leased land. T'be main object 
of his woi'k, however, was to endeavour to improve the process of curing, and 
this' be tried - under shade, putting up temporary leaf sheds for the purpose. 
The rcstilt was not a success, but it showed two things clearly : one was that if 
results arc desired, a considerable amount of time must bo taken in acquiring 
local knowledge both ,,with reference to tbo growing of the plant and with 
reference to tbo arrangements necessary for securing the proper conditions for 
curing., The second point was that it is never profitable or advantageous to 
break off an experiment until some decisive result is obtained. None such was 
abtained in this case. 

, ■ Save in the way of some attempts to impiuvc by careful cuiing the quality 

of leaf turned out in inferior “ gardens which have been made during the last 
season by a firm for the Department, and by affording another firm facilities for 
obtaining suitable land at favourable rates on condition that it carries on 
similar operations, tlierc arc no experiments with tobacco at present proceeding. 


92 


Neitliei' of these is at present in siich a sialo ns to demand fiuUier notice-- 

is needed— to ilio future, tlic first thing necessary is to make a' 
careful and sciontifio study of tlio conditions tlmt go towards producing the ‘ 
n-reat difCorcncrs in the quality of the produce of ditfcrcnt gardens ; and for 
this tho assistance of an Agricultural Olicmist on the spot is ne(Hlcd. .The 
second is careful study, on a farm where tlio conditions under Avhich they are 
*Trowa can ho ooutrollod, of tho didorent indigenous varieties of tobacco and ■ 
the carrying on of a scries of carotully-dcsigncd manuring experiments with 
a view to determining, in conjunction with tho study first montionod, hoiv the 
necessary soil conditions for producing (ho higher clns«os of leaf may he arrived ' 
at. Besulos tliis, the working out of the best feasible manner of drying and 
aftcrw'nrds of curing tlie leaf nnder local conditions needs attention. 

The objects to wdnoh attention should ho directed arc ‘.--First, to produce 
a leaf, which, in appearance and quality, will serve as a wrapper. for cigars to 
he nut on the European market. Secondly, to increase tho yield’ of tho lower , 
grailo leaf per acre ; tho latter being altogothcr secondary and pro-supposing i\ 
failure, moro or less complclo, in the former direction. 

■What tho Eopartraent needs is the aid of a chemist in make the required 
scientific investigations ; and a curor of such capacity and breadth of view as , 
should 1)0 able to adapt himself to local condiiions rapUlly. Tho central farm 
now being established near Goimhatorc .should ho a suitable place for tbo 
experimental work indicated. 

Tobacco grown for Europcnii consttnipiion .' — ^Tiio answers to tbo questions 
put on this point arc, ns far ns it is possible to give .any, ns follows, pt^snmiug 
that much may he repetition of wltat has already licon said : — 

Tho tobacco groivn for this purpose is chiolly that r.iisod around Eindigul, 
the variety now raised being, for tho most part, tho hroad-lcafed jrarndapnl. . 
No information is available as to oriuin of this T.ariety, nor as to when it was 
introduced ; nor again ns to tho area occupied by it. ^ It is grown as an irrjgattxl 
crop, and, in fact, a full description of the manner in which it is grown, etc., 
is given in Bulletin No. 53 of this Dopartroent. Tho prioo varies greatly 
from E30 or HdO to RldO a poihi. The chief markad for llie unmanufactured 
article is Eindigiil and, to a moro limited extent, TVichinojioly and some places 
in tho Coimbatore district. As to consumption, all the information availablcis 
given in tho Review of tho Trade Slatislics. Tho leaf is used for eheroois, and 
chiefly, and especially of Into years, tor fiilcrs, though some of tho host is used 
as wwppcrs for pure Indian cheroots. To give quantities is imjiossihlc. The 
method of curing is described in tho p.aper quoted, and it is entirely uncon* 
trolled from a scientific point of vievv. 

Experiments wero made about 15 years ago on behalf of Govoruraent in 
shade-drying and careful ferraonlalion, burtho rc.sults Nvere not satisfactory. 
The main reason for failure was that tho experiments ’U'Cro not continued long 
enough, and, secondarily, tlmt a .sufficiently crirofnl sdeclion of land was not 
made on which to grow tho plant to be experimented wilb. Euring tbo season 
now past, furtlier experiments in drying and curing, under control, bavo been 
made for tlie Department by a firm of cigar manufficinrors, but with inade- 
quate arrangements for tho regulation of the degree of moi4uro during dr\’ing, 
etc. So far as these have gone, tho promise of being able to turn out a satis- 
factory wrapper, from what has hitherto been .a second gr.ade leaf, is ’^rc-at. ' 
Besides tho Dindigul centre, some cheroots are mado up from^ Godavari 
tobacco, citbor as ‘‘Lankas" or "Burma” cheroots for European consumption 

ami a firm has, in the last year or two, been making exporimenis in scicniific 
tS*rfsivits^^^ -AonAw leaf, but no cxnot information is at present available as to 

0. BENSON, 

Dcjiuii/ Direcior of AgricuJlurCi Madras^ 


BrKGAU. 


1. Extent of cuUivation, etc.— No 
fluctuations of area. In some tracts, as 


definite information is available as to 
for instance Purneab, tbo area under 
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tplDacco has apparentl}^ falloh off to some ‘ extent owing to bad prices and the 
'competition of jute. . \ ^ ' , , ■ .- 

2. Varieties^ etc , — Two varieties, and NiooUana- 

rnstica. The formcr-is generally called d^s/iohd the latter villayati. Por a 
botanica 1 dcscriptiion of the two varieties see Pield and Garden Crops of the 
North Western Provinces and. O'udh ” by, Dnthie and Fuller, Part I, page 69. 

. Villayati is largely cultivated in Purneah and its neighbourhood, where it has 
completely , supplanted the dcs/jj variety. vNo races of this variety are known. 
'Th.e,deshi variety has many races. Of these the most important is known as 
Ki7igli grown in parts of, Nadia and .Jossore. Several races are recognised in 
Tirhoot Khagra, Ghuriya, Narayeti) Ghamahdl, etc. The last two have very 
large and broad leaves. Ghanialcal is also called Jati in some parts. Tirhoot 
tobacco is known in the Calcutta market 8,% Motihar. No information is 
available as to the origin of the varieties or races, or as to their time of 
introduction into the Province. , _ .. . 

‘ , Z. Methods of, cultivationi etc . — There is little difference dn the different 
tracts. The Eingli variety which is cultivated in the Ranaghat Sub-Division 
of the Nadia, District and the Bongong Sub-Division of the Jessore District is 
cultivated, as follows : — “ Seed is sown in the nurseries' in the latter half of 
,August;(dith or 6th to 10th Bhadra). The nurseries are manured with bheel silt 
consisting of decomposing water plants and with well rotted cowdung in April 
and May. The tobacco fields are also manured the same way and at the same 
time.' The nurseries and the fields' are repeatedly ploughed, and the clods 
crushed with a mai, ox ladder, four times every month if possible. After 
sowing the seed, it is pressed with 8 mai. No watering is given before 
. germination, and only very seldom after germination, if necessary.” 

The seedlings are transplanted out in the first-half of October (from about 
20th ;Aswin to 2nd or 3rd Kartic) when they are 3" or 4i" high. They are 
planted in rows 18" apart and about the same distance apart in the rows.. 
After transplantation they are immediately irrigated the same day. Generally 
two. more irrigations are given, once when the plants are about 6" high and 
again in the first-half of, December, some 10 or 12 days before harvesting. The 
fields are hoed twice or thrice after irrigation and rain, at first with a Ichtirpiy 
dr .hand hoe, and later on with a spade. The plants are topped when they get 
1.2, or 13 leaves. Then suokering goes on regularly every eight days till 
harvesting. The plants are, cut down when the leaves hang down, turn colour 
and have spots upon them. No priming is known or practised. No rotation 
is practised. Tobacco after tobacco is said to give the best result. But the 
linlla parasite (orabanche) has become very troublesome lately and the raiyats 
are obliged to change their fields every few years (see paragraph 4). 

, ’ In Tirhoot the, seed is shown in the seed-bed from the end of July to the 
middle of August (Sravan). The seed-bed, as indeed the tobacco field itself, is 
at the homestead where the cattle and buffaloes are kept. The seed-bed is 
carefully prepared with handspading ; and after sowing the seeds are lightly 
brushed over with a broom and then firmly pressed with the hand to prevent 
theiu' getting washed off by rain. The seetUiogs are ready in about two montbs 
when they are planted out (October). Immediately after transplanation, which 
takes place in the afternoon, a watering is given. On the following day another 
watering is given and the little plants protected from the sun with castor leaves, 
,etc. On the third day the coverings are removed. No irrigation is found 
necessary- unless the weather is very dry. The plants are topped when about a 
foot high and suokering goes on at intervals of a fortnight or so. Generally 
four suckerings are found necessary. The fields are hoed with Ichurpis, or hand 
hoes, every fortnight or so. Cattle-manure is the mainstay of the tobacco 
oultivaters. The cowdung- obtained during the rains cannot fortunately be 
made into fuel cakes for want of dry heat, and is used for manuring the 
tohaoco , land. Indeed, as already mentioned, the animals are kept upon the 
field from Oheit-to Bhadro, being taken indoors, when it rains. Ashes are also 
.used. Indigo refuse is very highly valued as manure, the raiyats often paying 
E70~80 or even . ElOO for a bigha (very nearly an acre) of factory land 
manured .with seet as this refuse is called. In Tirhoot tobacco is grown on the 
.same land only in alternate years. 
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The following rotation is followed 



Pal low ploughing*. 

Tobacco. 

Maize. 

"Wheat or barley mixed witli peas, etc. 



Harvesting begins in January and goes on till QIiqU. ^ Generally a ratoon 
crop is taken from the same plants. This is very inferior to the main crop 
both in qnality and quantity. The main crop is known as morhan and the 
ratoon as doji. If the main crop is cut in Fagoon (February— March) the 
second cutting takes place in Bysahh or Jetli (May). 

The crop is generally sold by the raiyais to local imihajam while standing 
in the fields. The average price obtained is E5 per cottah for the main crop 
and only annas 8 to 12 per cottah for the ratoon. Bat a crop grown on sectecl 
land may fetch double this price. When cured and ready the sells 

for E8 to 10 per mannd while the doji for no more than B2 per maund. 

Cultivation oj villayati tolaoco in Fnrneah. — There is no rotation but 
toheacco is grown on the same land year after year. Indeed the longer the 
field is under tobacco the better are the outturn and quality supposed to bo. 
The only manure known is cowdung. Cattle are kept upon the land which 
is close to the homestead, as in Tirhoot, all through the summer and rainy 
season, and ploughing proceeds also as in Tirhoot. 

The seed is sown in the nursery in Asioin (early in October) and the 
seedlings are ready for transplantation in about a month. They arc set out 
in rows 12" apart and about the same distance apart in the rows. Tliis is much 
closer than the practice followed uith the deslii and liingli varieties. When 
the plants are 6" or 6" high they arc topped leaving only about half a dozen 
leaves to each plant. The snekerings are made 3 or 4 times. ^ The plants are 
harvested entire, as in other places, when the leaves become crisp and spotted. 
If the transplantation takes place in November, the plants are cut in 
February. If in December they are cut in March or early in April. No 
ratoon crop is obtained with this variety. 

4. Fungus diseases, insect pests, etc. — In Nadia the parasite huUa or hoolloo 
has become a serious pest. It was known from before, but has become very 
common for the last 5 or 6 years. No remedy is knonm. It is most serious 
especially on good laud. If the field is not used for tobacco for 2 or 3 years, 
the Imlla may not attack the crop very badly the first year it is resumed, but 
becomes as bad as ever from the second year again. 

Several insect pests are known of which the most important is the Jcelj 
polia (Nadia) or hari (Tirhoot). It is simply called thcyJzVZ^f in Pm’neah. It 
is, as its name implies, a black looldng grub about 2" long which hides itself 
during the day in the ground and comes out at night especially in cloudy 
weather and cuts the stems. The raiyats’ remedy is to dig it out and MU it. 
AA'henever a plant suddenly begins to wither, the raiyat looks for the insect at 
the root of the plant. No other insect is known in Nadia or Purncah. 

Two other insects are known in Tirhoot, one of which is the gheg (literally 
goiture) so called from its producing a swelling in the stem inside which it 
lives. This insect is troublesome only when the plants are still young.' The 
raiyats’ way of dealing with it is to cut the plant away below tbo swelling and 
crush the stem with the insect inside. The stump left in the ground sends up 
fresh shoots. 


The other insect known in Tirhoot goes by the name of It live 

on the leaves and eats holes into them. It is shaken off the leaves and killed 
No fungus diseases were mentioned to me. 

5. The meihods of manufacture, curing, etc. — The liingli variety is mon 
carefully d^lt with than the others, and its method of curing may be describee 
m detail. The plants are harvested from 26th Fous to 16th Magh (10th t< 
1 and carted off at once to a grassy plot to prevent tbo dus 

of the fields sticking to the leaves. The plants are cut up into three pieces 
eac 1 piece lavmg horn two to five leaves. The pieces are now spread out ii 
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the sun for three days at the end of -R^hich they are gathered together and hung 
•^np ia the shade (inside cow-slieds and houses) on grass ropes. They are let 
alone for a couple of months till the south -wind, bringing fogs 'with it in the 
morningj sets in and the leaves are in “ case ” as it is called. The leaves are 
now taken down with the ropes. The ropes ate cut into pieces of about 18" 
or 20" with the leaves hanging from them and tied into loops. 

The sweating or fermentation now begins. A number of bamboos are 
spread on the floor of the house and some straw placed upon them to avoid the 
damp. Over the straw the tobacco is piled up in heaj)s of 60 or 60 maunds. 
Gunny sheets are used in covering tlie heap. The temperature rises as the 
fermentation proceeds, and the degree of heat is felt by the hand. When the 
proper temperature is reached the heap is broken up and re-arranged to prevent ‘ 
overheating ; the top and bottom leaves go to the centre and the inside leaves 
come to tire outside so that the fermentation may take place evenly. The interval 
between building the first heap and breaking it up varies, depending upon the 
case or moisture in the leaves. A third hedping may be necessai*y if the leaves 
are still soft. 

In Tirhoot and Purneah the leaves are cured entirely in the sun, the plants 
are cut and left in the fields for days or so. They are then earned to a grassy 
plot where they are daily spread out in the sun and gathered into small heaps 
at niglit till the dry west wind sets in when it suffices to repeat the operation every 
2 or 3 days (Tirhoot). After a month or so the plants are taken home, the leaves 
arc separated from the stems, tied into “hands ” of 6 or 7 each and the fermenta- 
tion begins. The piles are built up of 10 to 16 maunds ; the temperature is 
judged by feeling the inside with the hand and the pile re-built when necessary. 
The processes repeated two or three times at intervals of 6 to 10 days. If the 
leaves arc ever found too dry during this operation they are sprinkled with straw 
dipped in w'ater. 

6. The tohacco trade. — See table at the end. The table speaks for itself as to 
the nature of the trade in raw and manufactured tobacco from 1900-01 to 
1904i*0o. 

7 and 8. — Measures of Im^yrovement iaicen in the ^yast and Tohaoco ExjyeH- 
menfs now in progress. — These may be considered together. Last year a passed 
student of the Sibpur Agricultural class was deputed to Burma and Madras to 
see the methods of curing tobacco and manufactiuing cigars. On his return he 
was put in charge of an Experimental Parm at Rungpur established chiefly 
with the object of utilizing the large quantity of tobacco that is grown in that 
district, for cigar making. A Madrasi cigar-maker was also ajDpointed and it 
was proposed to start a class in connection wdth the local technical school for 
the piu'pose of teaching the art to the sons of cultivators. Some Sumatra 
tobacco was grown on the farm, and was cured as cigar wrapjeers, with some 
measure of success, by the Superintendent. Arrangements were made for 
groudng a number of good cigar and cigarette varieties on the farm this year 
and seeds were obtained from America, Greece, Turkey, etc. With the transfer 
of the district, however, to the new Province of Eastern Bengal and Assam, 
this department has ceased to have any connection with the farm noAV. 

9, Measures recommended. — Tho raiyats’ methods of cming and fermenta- 
tion are obviously very crude. It may be desirable to ascertain the possibilities 
of the existiug varieties by dealing with them on scientific lines. Eor this 
purpose the best variety now cultivated (namely hingli) may be chosen. It 
will be also seen that the curing of this variety makes some approach to what 
it should be ; and it is likely that really improved methods Avill meet with a 
ready welcome from thcraiyats of Nadia and .Tessore. 

The points to which enquiry may be directed are : — 

{a) priming the leaves ; 

(6) regulating the temperature and moisture of the curing shed ; and 
(c) regulating the temperature of the fermenting piles with thermo- 
meters. 

AH the three may be tried with this year’s crop now groAAung. It will 
suffice to buy the raiyats’ fields before they arc harvested. If the experiment 
gives a negative result, that is, if proper curing docs not produce any appreciable 
difference, the product may still bo sold off at least for tho money paid for 
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the raw loaves. But evea the negative result itself would be of groat valu*' 
showing that for the European market new varieties must be introduced. 

But there are difficulties. Eor though the plant groAVs almost anj-wliere 
the qualities of aroma, flavour, etc., are highly susceptible to soil and climatic 
conditions. The trade has been so highly specialised that it is little use pro- 
ducing a nondescript article. But there appears to be no foretelling without 
an actuai trial where it will do and where it will not. The m6st important 
thing seems to be to ascertain flrst of all where good varieties would »row 
It may be advisable to avoid building at any particular place ourin^’ nnd 
fermentation houses with all the necessary arrangements for regulating' 
temperature and moisture in anticipation of success. ^ ° 

D. N. MOOKERn, 
Assistant Director of Agricnllnre, 



. Sea-hofae Import anAJSxpoti Trade of Bengal 271 Tobacco (vahiein hcpees) during the quiiKpiennial period ending 1904-05. 
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Beea.ii. 


The area under tobacco in Bebar amounts to 76,000 acres. 01 this48,000 ' 
acres fall in the districts of Muzafferpur and Barbhanga and 50,000 acres in 
those of Mon‘>'hyr, Bhagalpur and Pnrneah, Within the last 2 years the area 
in Purneah has dropped from 30,000 acres to 3,000. This is attributed to low ■ 
prices and jute competition. The distribution of the crop over these areas is 
Wy much a matter of the physical condition of soil. Thus out of the ' 48,000 
acres o-roivn in the districts of Muzaiferpur and Darhhanga. 40,000 are grown 
inside*or in the vicinity of the Samastipur Sub-division, and if we look further ’ 
into the matter we shall find that the concentration is greatest in the Pergahah 
Saraisa, where the kind of soil known as Saraisa Matti prevails. The whole 
of the Behar trade is in native hands and the tobaceols grown entirely for 
native consumption. The origin of the plant grown in Behar' is obscure. It 
is probably not indigenous to India and most likely was imported from ■ 
America by the Dutch or Portuguese. It may also be taken to be, like most 
of the commercial plants in India, in a degenerated state. It is certain that 
very little can be made out of the Behar varieties as they stand at present for 
the European market. The varieties or races of tobacco grown are numerous, 
some being of heavy yielding quality, others being grown for their flavour. 
Some villages are in the habit of growing one kind, others another, so that' at 
the end of the season, when the F aikar oomes round to purchase stocks, he 
knows where to go for the particular quality he requires. The following 
names among many will indicate the principal types 


Ghindlieria . 

Damakool i » 

Bom » . • 

Choom • • I 

Kataya « • 


• • • < • 

• » I k * 

■ « • « * 


Largo leaf. 

Largo heavy leaves. 

Small leaves. 

Long narrow leaves, noted 
for its flavonr. 

Small loaves, noted for its 
ll.avour. 


Gultimtion. — Tobacco seed is sown in the month of August in raised beds, 
and the young plants are ready for transplanting by the end of Soptomhor and 
beginning of October. The distance apart at which they are planted depends . 
upon whether the variety is small or largo, but is usually in rows 3 feet by 
2 feet apart. Tobacco is a gross feeder and requires plenty of organic manure. 
This is put on during the rains in any quantity up to 20 tons to the acre, and 
the land kept fallow. It is hardly ever grown in land that has not been 
previously fallowed, and no completely satisfactory results can be expected 
without this treatment. The best crop in a rotation to precede tobacco is 
pigeon-pea {jRahar). When the plants attain a height of about 16 inches they 
are topped. The system of topping is different from that in vogue amongst 
growers for the European market. The native oulfcivators of Behar top their 
plants low and aim at fewer but heavier leaves, and so much has this been the 
practice in Behar, that only coarse leaf varieties are now to be found, unsuited 
for the European demand. Improved methods of curing would not remedy 
this defect, and if tobacco is to he grown here for the European market, a now 
plant must either be introduced, or one bred up by selection or otherwise, out 
of the present native varieties. Irrigation is seldom resorted to in these 
districts in years of normal rainfall, except in cases where the soil does not 
happen to he retentive of moisture. 

harvesting and curing. — When the plants are ripe, which is ascertained by. 
a certain brittleness about the leaves, they are cut close to the ground and left 
to wilt in the sun. They are then gathered together and placed in heaps of 10 to 
20 maunds and cured. The heaps ain opened and made up again several times 
at intervals of 2 or 3 days, and during this process the stallcs are cut off and 
the leaves tied together in small bundles. They are then finally packed in 
bales of 4 to 5 marmds, and sold to the Faikars. Two crops arc taken off the 
land, the first cxitting called Moorkan is of superior quality, and is exported to 
the Avest of India, while the second called JDonjees is inferior and is nsiially 
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- exported lo the eastcra districts. Tlio first is sold at from E5 to RV j^er 
maimdj and some yeai’s as much as ElO is realised, ■while the latter only 
fetches E2 to R3 per maiind. The yield of cared tobacco per aero is usually 
from 10 to 20 maands. 

Tobacco fo)' JEuropean comvmption . — Considering the adaptability of some 
of the soils of Bebar for the growth of tobacco, one would have imagined that 
attempts to create a supply for the European , market would have been 
numei-ous. It has, however, been otherwise. The only serious endeavour in 
this direction has been the work carried out at Pusa, when in the year 18*7 
on the closing of the stud farm, the Government leased this estate to Messrs. 
Begg, Dunlop and Company of Calcutta for the growing and curing of tobacco. 
It is much to bo regretted that no reliable records exist as to the natvue of the 
experiments ; but it is admitted that as a commercial undertaking the experi- 
ment failed, the dry climate and the prevalence of dust being the chief reasons 
advanced for the failure. American experts in the curing of tobacco were 
engaged and many of the well-kno-^vn American varieties were given a trial, but 
the bulk of the produce was of inferior quality, being used in the manufacture 
of plug tobacco and a cheap cigar for the English soldier. The limited s'upply 
of Pusa cigars and cigarettes of good quality which for a time were supplied to 
the public were known to have been made from materials not grown at Pusa. 
A second attempt on a much smaller scale was made by the writer in 1901 at 
Raising Sarai. Some of the best known varieties of tobacco seeds were pro- 
cured from America, Java and elsewhere. Out of 20 kinds only 6 grew satis- 
factorily, gave a good yield, and supplied to all appearance the peculiar require- 
ments of the tobacco trade. The kinds discarded were those known as heavy 
shipping varieties, of the class of golden leaf and Orinoko grown in America 
for pipe and cigarette. The leaves of these were excessively coarse and from 
an agricultural point of view were unsatisfactory and did not grow with the 
vigom’ noticed in the cigar varieties. These latter, on the other hand, did very 
well, and one variety especially, known as Zimmer’s Spanish, could not be 
expected to do better, giving 1,810 lbs. of dried leaves per acre. It was thus 
clear that not all varieties would grow equally well in these soils, but that the 
most suitable are limited to a few, and these the cigar varieties. The ex- 
periments were, therefore, restricted to this kind and the second year they were 
grown on a more extended scale. The growth was again found to be all that 
could be desired, and arrangements were improvised for the drying and curing 
of the leaf, but the results obtained were not satisfactory. Samples of leaf 
were sent to London, but were found unsuitable owing to defects in drying and 
curing. The hot dry winds during the curing period and the want of know- 
ledge in the drying and curing of the leaf were the chief difficulties in the way, 
and are sufficient explanations for the failure. The growing of a good leaf in 
Behar is, I am satisfied, an easy matter provided the correct varieties are 
selected, but the subsequent treatment to be sucoes.sful must be carried on 
under optimum conditions in which the beat and moisture of the barn are under 
control, These conditions cannot be obtained in Behar naturally as in many 
countries of the world where the curing of tobacco is a success, but must be 
secured by artificial means. The attempts made at Dalsing Sarai in this line 
have proved inadequate for want of experience and scientific control and had in 
consequence to be abandoned. I have very little doubt that the failure in the 
Pusa experiments can be attributed to the same causes. The remedy seems to 
lie in the employment of a specialist to study the best conditions under which 
the leaf can be satisfactorily cured, and to obtain these by artificial means. It 
is to be hoped the Government may be successful in securing a man for the 
work. 

Mention should be made of the raising of Sumatra leaf for two years at 
Dalsing Sarai under shade. The growth of the plant was everytlung > 
could be desired, giving over 2,000 lbs. of leaf per acre, but the same • • 
was met with in curing as with other varieties. 

B. COVENTRY, 

Director of AgriculUiral 'Resea > 
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Easterk Bckgai. akd Assam. 

Tlie information fnrnishctl in tins note regarding tlie oultivaHon of 
toliaeco in different parts of Eastern Ben^l and Assam is incomplete 
Tlic Department 1ms very little information in its possession on tlio agrienltiiri 
of tlio districts newly transferred from Bengal. The Superintendent of the 
Eangpur Exporimontal Farm has furnished some information which is omhodied 
in this note regarding the metliods of cultiv.ation in vogue in the Hanoptir 
district which is the chief centre of tobacco cultivation in Eastern Bengal. ^J'he 
information as regards tobacco cultivation in the Brahmaputra and Surma 
valleys is based on enquiries made by the Assistant to the Bircefcor, 

The replies to the questions put by the Inspector-General of Af'riculhiro 
arc given as far as the informal ion in the possession of the Department allows 
in the table annexed hereto. They relate to three separate tracts, namelv the 
Brahmaputra valley, exclusive of Goalpara, the Surma valley and ilan^pur. 
Information concerning tobacco cultivation in the rest of Eastern Bengal is not 
nrailablo beyond certain reports furnished by District Officers in 1873 and 
contained in a collection published by the Government of Bengal in 1874 
Tobacco cultivation is practically unknown in the hill districts of Assam. 
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Bralmapnlra Valley cjcclnding Goalpara. 
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l^ole on jRangpnr Tohaocot 

The following syBtom of heaping and sweating is practised hy tobacco 
merchants in Bangpur. 'Ihoy purchase tobacco from the rniynts after it has 
been cnrerl. The different kinds of bulking are practised. Those are known 
as (l) Maiya gadi or Kata gadi ; (2) Chua gadi; (3) Bhula gadi. In theMaiya 
"adi the hulk is divided into several rows 4i or 5 Indies apart. 



A horizontal section of a Kata gadi of d row's. Let A, B, 0, T) represent a 
bulk of 4; rows ; in each xoiv tbo butts aro kept outside as it is made by placing 
one tobacco hand over another along tho hrcadtli of the row with the butts 
outside and the tops inwards.^ It is said that there is no fear of too 'much 
fovmcntalion in this kind of gadi, 

0/iua gadi or Kna gadi , — It is inado by arranging tho leaves in a hig 
oiroular heap with a small circular liolo in tho centre. In this tho butts are 
outside as w'ell as tow'ards tho oontx'al hole, It is made several ^ feet and 
broad : — 



A horizontal cross section of a Chun gadi. 

Dhnla gadi , — It is made in a compact mass with the butt outside. In 
this there is fear of too much fennontation. Infcrior/tobacco is placed at the 
top and bottom of each gadi which is made on a platform .abmit G inches or 
more high. A gadi may contain 50 to 125 maiinds of tobacco or more. 

Maiya or Ohna gadi is first made after the purchase of tobacco in Je!h or 
Aear. It is rc-beaped at an interval of 10 to 12 days. Tim Bhula gadi is 
made after 2 or 21- months and re-henped at an interval of 7, 10 or 15 days as 
the case may ho to prevent too much fermentation. A gadi when it is tit for 
being broken is said to be paka (ripe) by tlic local cultivators. It is tested by 
tlie peculiar odour as well ns by feeling tlie temperature with hands. Profuse 
smoke would come out when too much fonnenfation takes place; and tho stuff 
may get charred if not timely broken. If the tobacco is to be stored up ihc 
butts ari^ioistcnLA with a good tobacco decoction lu-foro making the Bhula 
gadi in jiMrlth. The solution is made by boiling 9,000 tobacco with cMtiagiif. 
llie liead w'ould bo kept covered with a gunny and would not be broken any 
more. 

JAIIIKI KUMAR BISWAS, n.A., 

Snperintendent^ Bangpur Fafm,‘ 
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Burma. 


Tohacco grotonfor European comimiptwu—mnQ ol! tlio tobacco toown in 
ma can be said to be grown specially for Buropoan consnTnni.inTi^ T 7 ,™r 


Burma can ut; tu specially lor i!;uropoan consumption: Everv 

one, European and Native alike, smoke Burman cheroots whether made of 
iiidi*^6nous or HcVyciUti t'Oloo.oco* ^ l 

♦ ' ^ ^ ^ ^ 


Asi'isia lOOl, 


plsirlcl» 


Alyjib . 
Sandoway 
Tharrawnddy 
Pyapon • 
Toutigoo 
1’nvay ^ 
Pnhoicka 
Mandalay 
KnOiti • 

Sagaing - 

Kyaulvfltt 

Myingyan 


Acres# 


310 

hm 

4,C76 

15 

l,6u0 

21 

4,006 

3y^>40 

1,050 

2.45S 

341 

2,255 


DIatrht, 


IToTthom Aultau 

ITnnlbrtv\*addy 

Promo 

Ha*;scin , 
Tlmton , 
Ilotgui 
Ninba 
Bbijn5j> 

Euby Minos 
Lower Chindwin 
Molkiila 


Acres. 

Bifilrlcti 

Acres. 

1,318 

Kyaukpvn 

2,804 

09 

3 ,G 7 G 

Pegn .... 
Manbin 

i;O 02 

3 632 

2 ,G 01 

Henzada 

10 

725 

Amhorat , . , I 

S 2 

3 d 5 

; Thajolmyo . 

6,907 

2 , 9.18 

175 

* 

ilyitkyina * 

2,054 

229 

174 , 

Shwebo . , 

240 

1,390 

Upper Cbindwin * ’ [ 

760 

7 l 

Yamotbin 

i 

2 


Akyab . # - ' . 

360 

AutftBirfioos* 
ITorlli Arakan , 

1,398 

Ryankptu 

3,C31 

1 390 

Bando^^ay - * 

1 ,V 62 
6,868 

UaBtiiawaddy 

lOG 

Pegu : . , . 

Thafra^'addy . 

Promo ^ , 

3,681 

Manbina , , , 

4,671 

Pyapon • , • • 

16 

Bis^eia , ^ 

8,318 

Ilenzad . . , , 

13,180 

MjauTigmya - 

3 

L'oungoo , 

1,134 

TLalon , , 

759 

Amborsl 

40 

Tavoy 

1 

Morgui 

362 

!tbayotmyo 

6,117 

Pukokku » ♦ , 

6,49G 

Minbu . • ^ . 

4,204 

Mflgwe • « . » 

2 624 

Mandalay « * . 

4,321 

Bliamo, Myitkyina . 

1 1,726 

Shwcbo / 

ISO 

Srtgaing . , , 

4,171 

Baby Mines Katha, 

Upper Clnudwin 

745 

ICyanksc * , , 

677 

Lower Chindidn . , 

1,456 

ilyiiJgjan 

S,706 



Mciktila, Vninotliln » 

61 


Acres, 


"Toti.1 RTtJl* 1003 
mi 
im 


67,015 

CS.fliO 

fy,50o 


Area is increasing ; the reason assigned for increase in 1905 was “ Island 
formations good — ^iirices good.” 

2. The two main varieties arc ” Burmese tobacco” and ” Havana tobacco.” 

Of the Buimese tobacco there arc two main varieties “ Se-y wet-gyi ” or 
” Se-gyi,”^ the large-leaved variety and ” Se-y'wet-gyun,” a smaller-leaved 
variety -with pointed leaves. The former yields a heavier crop, hut the latter 
gives better quality. The Havana tobacco has been introduced by the Agricul- 
tural Department whicli lias for many years aunually distributed seed gratis 
for experimental cultivation. Virginia tobacco seed has also been distributed, 
but has not mot with much success. 


Mcljiods of CuKivalion. 

I 

3. Uenzada. — Grown on low lands annually flooded. A high land poition 
of the holding is ploughed during If'^aganng mil about middle of Tatothalin seed 
is sown in nurseries. In or 5 weeks time seedlings will bo 3 or 4i inches above 
ground. During Tasanngmon and ^hitdaio seedlings will be transjilanted 
into gimind wbioli has been plouglied 8, 10 or 12 sa s. Plants will be 
planted in furrows S feet apart w'ith a 3 feet distance between plants. Gardens 
must bo frequently weeded and kept clear. If soil is poor, plants should 
only be planted 3 or '4i years in the same place or blight will follow. After a 
rest of 2 or 3 j^ears the holding may bo planted again. In good soils annual 
planting may go on for 2U or 25 years. About a moutli after transplanting 
■svhen the young plants have survived their fii’st trials and are about one foot 
high, pruning of all small IcaAms should bo begun and this process should bo 
repeated till fho tree has been cleared of all small loaves and twigs, 6 large 
leaves at least and 10 at most being left on. About Tagu plucking commences 
and is continued till rains break, but better that plucking should bo over some 
time if possible before rains as these interfere seriously with the drying 
process. 

Thuycttnyo. — The soil is worked to a line tilth by means of the ‘ ton and 
‘ kyn-don * and then a light furrow marker is diniwn across the holds so that 
mr 

' ( 
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mmllei lines -at'. mtervals of about -2i- feet .are plainly, traced. lu'tWtv 
furrows the seedlings taken from the nursery are set by women ^vlibi>rick a,hble:?^ 
for each plant with a pointed wooden instmment and having poured, a little I-'! 
water into the hole with a tiny ladle made put of the nut of the toddy palta/./. 
insert the seedling and press the earth firmly around it. Plants about', 2 feet' 

distant from each other. „ _ i s. j ± i , p"'"’' 

• MmdaUy.—ThQ richest blocks of Kaing-hjun are devoted to . tohaeco and' - - 

onions Although tobacco is grown in the dry months (December to April) it .^ 
must not be supposed that it is a crop requiring . little water. The .amount'bfC ' 
dew precipitated on all sorts of cultivation on river hanks and islands isAlmostt,- 
equal to a daily shower of rain. - The broad spreading leaves of tobacco Are ’ ■ 
particularly fitted for gathering dew and spreading it around the base' qf the ; 
plant. A few heads of each crop are allowed to run to seed to furnish seed' for- -- 
next season. The bazaar price of seed is 4 annas to 1 rupee per «etie.-- ■ The,-,’ 
seed is sown in nurseries, the soil of which has been pulverized and usually , ' 
manured. The bulk of seed required is small, 1 or 2 to a pe. In -most 1- 
plaoes in India tbe nursery is protectodby a' frame. This is not usually douc in ' . 
Mandalay. The seedlings' are ready for planting out iu January, i.e., about' ■ 10' .'’ 
w^eoks after sowing, llupee 1 per basket containing 1,000 is an average 
price for seedlings at this stage. The young plants are set out in drills 3 ,feet ' - 
apart and the same distance (3 feet) is left bctivcen- each plant in the drill; ,=■ 
h' umber of plants to an acre therefore 4',000 to 6,000. Onions are occasionally i ' 
planted between the rows, hut tliis is considered bad' husbandry as mterferihg ' 
with hoeing, weeding, etc. Trevious to the planting out the ground is run ' 
over with a 7-toothed harrow to work in weeds, old leaves, etc. , It is then . 
ploughed with a 1-strand plough to tuim up the sub-soil, then with a d-toothe'd ’ 
harrow to break the lumps. These operations must he continued until the soil 
is thoroughly pulverized. It is thou levelled with a Kyandon (clod-crusher) ', 
which hardens the surface soil and prevents evaporation from the'suh-soil. The - 
seedlings are about 6 inches high when planted out ; after 3 months they ' have- 
become 18 inches and are pruned, the tops of the plants are, docked and all 
suckers and buds are topped olf . These offi-shoots are too bitter to be used for 
smoking and are left on tbe ground. . , 

Minhti . — Tobacco cultivated iu same way as described above for Mandalay. 
The richest lauds are devoted to it. In some places where the soil is covered 
by a layer of sand the mode of cultivation is peculiar. Cultivator works a hole . 
in the sand with a heavy iron bar until the rich alluvial deposit - underneath is • 
reached : fills hole with good soil and plants a seedling. This is done in Deoem- ‘ 
her or early Januaiy. The plant instead of throwing horizontal roots, sends oho ■ 
root downwards which fixes itself in the alluvial bottom and from which it-, 
thereafter derives its susteaanoe. - . 

Sagaing . — Tobacco is grown on the best island land, finely divided alluml , 
clay without excess of sand, which usually lies in slight hollows and is the last to , 
emerge when the water falls. Nurseries are sown beyond tbe reach of the • 
river, often in the cultivator’s own compound, from October onwards, and plant- 
ing out begins in December. Tbe seedlings are set a few feet apart/ usually, j 
in shallow holes, over which a little thjitcli shelter is placed for some days to 
■protect the plants from the sun. Dor the first few ddys'the^are watered until’ 

as IS oitoa 


tliroi5 


the' 

it is dug in one , 
the , surface , 
prevents them , 
h the sand. to 
;ral leaf-hud 


they have recovered from their drdopiug condition. "When, 
case, there is a considerable layer of sand above the clay a 
corner of the field from which clay is extracted and spread o 
ana placed in the holes prepared to receive the plant. This 
Withering off and dying before their roots can penetrate 
cool clay below. Erom time to time during the growth tiio — 

at the top of the plant is pinched out by hand in order to throw theVstrencth into 

blossoming, and to prevent any tendency to str&ii*? 
g ow^th. Three or four of the lower leaves and some of the side shoots arl\ also 
removed to strengthen the remaining large leaves. j, ■ 

4.— Diseases, Insect Pcsis, etc. ' . ' • ( ■', 

7 , ' 

■iiKjf Many insect pests. Before plant has made any proo-j^ess au^ 

3 ust when young shoots are sprouting. nangyamg,pa ; ' 
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attack roots and leaves and neoessitato re-plantino- iru, « i • 

.{tacks leaves when plant is 1 toot abovVSd fe, „ oaterpillar, 
attacks leaves and the Po-setw, or green caterpillar Tpih ^ eand-fly, 

attack bud and lejives, while the 0-shank-po gets inside twSi 
J ,0 .ttsoks tic loots. These pests are moft common when t ■ “? 
in cloudy Mather botoro and at the commenoernt o? fl! ® " 
to insect pests the stalk ot the plantTnot iSr “ In addition 

especially in dry and poor soil. ^ mlreqneutly attacked by blight. 

Authorities on tobacco cultivation iiiRicsfnntPn • ^ r 

of injurious inseots, but the tobacco ffrown on flm instant removal 

damage to its leaves by insects. Want of rain is the suffers no 

Jeat-eating insects, but the heavy de« near the Inwaddy |resuSv sirvetr 
same purpose as ram in preventing the hatohino- nF piesnmaoiy serve the 

.r^otheannnal floods. The roots, 

Drying, etc. 


Eenmda.^'hi Hlezeik the custom is to press out the stniv fln+ j . 1 . 

, dry the tobacco in a strong sup, which is done in ntio flat and then 

conditions. In Yegyi township tobacco is huno- up on bamlio.i!i^fn^’ 

days in .the house and then put d. or C days fu tL^nn^^^^^ ^0 

Ihoroughly, In Lemyetlma township the tobacco^s humr up on 

formjor d or 6 days, and when sli|.t,y dried tho’^r'oTcIslLrpS^n^’t^m 

J?fO}}ie- Tobacco inferior and dried by spreadinff on thp Rvinfi I’n +i 
mnyrf»,yo.__The coarse tobaooo is merolv dS o^baXo '"it 

leaves being laid about (l.reo deep and a second frame being placed over them 
to keep them in position yIuIo sun and air cure them. In some few JXs tlw 

SXv^L^ XJK a'Sd\?e"l,‘l".S S “n\"""S? ” 

the orthodox wy. The flne-Ieavod tobaooo is often tivisted^upTs'™on”aftho 
loaves are pulled and out into flue shred, by means of an old dX fXened 

near ifa point to a post in such a way that it can bo used as a loveTkliife to out 
what 18 placed on a Uook below. In this case the fine-ent shreds am 
laid out on mats to the thickness of about 2 inches and are kept tfiore fo“a 
few days and turned at intervals until they are uniformly dried and cured. 

11 , 5"^°'”^' ®''° P'ckod in March and April, and after as much of 

f.?-^ +f pressed out by means of a roller and a board, are 

^rcad in tbo sun to dry. ho process of curing or fermenting is attempted. 

kaves^^*^ ^ shredded up and are made as much use of as the 

After plucking, the leaves are sun-dried for one day. Some 
oulhyators have adopted the slmde-drying process, hut sun-drying is preferred 
as being quicker Sun-dried leaves fetch a slightly highei' price as they 
are of a yellow colour, whereas shade-dried loaves are said to be black and rank 
mid unsaleable. This may hold good as regards the Burmese market. The 

fZflThn packing in layers and drying gradually has proved 

tS6lf to uo tile 1)Gat| but it rotjuires special experience. 


■ddchiional Informatim regarding Outturn, etc. 

Minhu. Assumed outturn 200 viss, diO baskets of stalk. 

Outturn by local onquirji — 

171 to 3di2 viss per acre of leaf, 
lid to 286 viss of stalk. 

3126 for leaf, ElO stalk per 100 viss. 

Prices— Lemyetbna E iO per 100 viss shade-dried : if kept 
a year, E120 to E130. 

Scyo for filling Burman cheroots E36 to E40 per 100 baskets; 

if chopped and pounded, E90 to B96, 

Jlleneik E29 j)cr ^ 100 viss Burmese tobacco sun-dried ; 
E30, seyo, Indian tobacco of Ngatliainggyaung, dried in 
shed, R35 to ECO, while Burmese only E25 to E30. 
Average number of plants to acre d,9d5 with 88,361 leaves. 
Gross weight 6,9d5 lbs., and dry 1,263 lbs., and about d3 
baskets of scyo. 



112 


Prowxj,— Outturn about 200 viss per acre. 

Thayctmyo . — Outturns 260 viss but up to 400. 

The Department of Agriculture has distributed Havana and Virginia 
tobacco seed, but no other experiments are in progress. It is impossible to 
frame a programe at present, but it may be stated generally that what is 
required is improvement in the methods of curing, which are at present 
extremely primitive. 

United Peovinoes. 

1. The crop is not of great importance in these provinces, and its cultiva- 
tion appears to ho practically stationary. The areas are — 


Avornge. Average. 

1893—95. 1908—05. 

Aifia tmdor tobacco .... 62,700 67,000 

Percentage of cultivated area . , • • 0'2 0'2 

The districts with the largest area are — 

Acre*. 

Meerut 4,400 

Bulandelialir ,,••••••• 5,100 

Aligarh ......... 7,600 

Paruthabad i . 6,000 


In no district does the area under tobacco exceed one per cent, of the 
cultivated area. 

2. The varieties of tobacco grown in the provinces have not been studied 
recently ; they were grouped by Puller and Dutbio under Niootiana Talactm 
and Mcoliana Busticum. The following noto embodies tbo observations of the 
Assistant Director (Mr. Muhammad Uadi, M. E. A. C.) : — 

" The varieties are as follows : — 

(1) JDesi, Maghi, Mahm, Mahya or Gethau. 

{8) Gallar. 

(5) Bhatiirya, Vilayete, Qalciittia or HatUhan. 

(4) Kapila. 

(6) Dahlia. 

Besides these there is another variety known in some districts as Bansi and 
in others as Khagtirya, but it is not important — 

(1) Desi. — This variety is known under different names in differenl 

districts, <?. g,, Desi iu all western districts, MagTti in Nortli 
Oudb, ilahtm in Eobilkband, and Ilaliya in many of the central 
Doab districts. It has been cultivated in these districts for a verj 
long period. Its leaves are ovate and large. It is not verj 
strong for smoking. 

(2) Gallar. — This is grown mostly in tbo Meerut Division. Itsleavej 

are thick and rough, and its stem bulky. It is said to havt 
‘ been imported from Kabul about 150 years ago. Its loaves arc 

ovate. 

(3) Dhaiurya. — It is stated that about eighty years ago the seed of this 

variety was brought in these provinces from Kabul. This is 
very strong and its outturn is about 26 per cent, more than those 
of two varieties mentioned before. The leaves are very, much 
adulterated by shopkeepers with foreign matter which give! 
more profit to them. In appearance it resembles the Gallar to t 
certain extent. It is so called because it is believed to be as 
porwerful a narootio as Dhatura. In the north of Oudh and 
eastern districts it is called Oalouttia. In Eobilkband it goes by 
the name of Sathihan, in western districts by the name ol 
Dhatnrya or Oalouttia and in some districts by the name ol 
Filayete. Its leaves are round. 

(4i) Sapila, — The seed of this variety is said to have been imported 
from Kabul about thirty years ago. It resembles Dhaiurya iti 
quality, but not in shape and size. Its leaves and stem arr 
harder than those of DJiaturya. It is grown only in the Meerut 
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; ‘Division and requires abundant irrigation and manuring. Its 

- : Icnyesare- ovate.’’ ' 

(5) j)hdlc(t. Ibis variety ig largely grown m tbe Agra Division. It is 
y. - ,so called, because' its, leaves- yesemblo those of' Dhalc,'(DMim 
, j;". J'vovdosct^). •' It is stronger than tbe J)csi variety, but milder than 
Oulcutiict , or J)hcti'U7'i/cit It doosmofc require so muob watering 

;J}7iaiiirya. - It is used for, chewing as well as for smolcin". It 
resembles very .much the I>1iahirya variety’ Its leavt^ are 

' : . ^ ^ • rotind.” , . , , . 

3. Toliaooo is grown (1) in the heavily manured land close to villages^ (2)' 
on the sites of old towns whore the soil and well-water are rich in nitrates ; (3) 
rarely soil in tlie forest tracts. It is sown in nurseries, which are tilled 

garden-fashion, and is planted out at different times in the year from' July to' 
. -February, and, harvested from February to April., As the crop is grown 
mainly in garden cultivation with heavy manuring, tlio rotations are extremely 
varied : but where, nitrates abound the crop is grown for several years succes- 
sivoly on the same land; and -where poudretfce is readily available, tlieoommon- 
; .est rotation is maizo-potatoes-tobacco, all within tlio year, this course beiu" 

’ -repeated- annuall 3 % The tillage is the host that can be given, and the .first 
operation is frequently to dig the field a foot deep ; after this the soil is com- 

■ pletely pulverized by the usual implements, and the secd-hed is usually a very 
. satisfactory ’ production. After transjilan ting ‘the laud is kept loose and free 
from weeds , with a lioo. ;A11 flower buds are nipped off (except on plants 

. resowed for seed), and lateral' branches or shoots from the leaf axils are 
- ' removed as soon as formed. 

; In a’fow. places the nitrates in the soil and the water give sufficient plant- 
food, but -usually from ten to thirty tons per aero of cow-dung, slieep-dung or 
.pbudrette arc applied : the manure is worked into the soil very thoroughly. 

■ Orudd saltpetre earth is often applied as a top-dressing where the water avail- 

aljlc is not salt. . 

„ The plants ■ are usually watered by hand just after trausplantiug. After 
this 'water is run on to the fields as required : about 20 waterings with ordinary 
water, or 13’ with water from salt wells, are usually needed. Every effort is 
made to get water from salt wells, -and such ^vater is often led a long distance 
to the fields; , 'Whou ripe, the leaves are stripped from tbe plant, or else the 
whole plant is cut down to -the ground ; tho o.rop is dried in the sun and then 
backed, ;Under . cover. TM drying is carried out on the field, tho lojvves being 
turned over every second or third day. After a period that varies greatly in 
; different localities, the crop is carried home for fermentation. The leaves are 
how separated from the stalks if this has not been done in the field ; hut with 
tlie variety the stalks are not always separated. The leaves arc 

slacked in a mass and left for a varying period, being sprinkled occasionally 
;witli brackish water or with a decoction of the stalks ; it is said that the latter 
treatment; makes the tobacco stronger. The temperature is watched parefully 
and the heapi opened when necessary. Dinally, tho loaves are twisted into coils 
and are then ready for sale, 

1 , A. The diseases and pests that afloot tobaoco in these provinces have not 

/ yet been , studied in the laboratory. The following note embodies tho field 
observations of .the Assistant Director J — 

Fungus tfiscases— 

; ; , .(a) Kabru, Ohiika on a/^mmtm—This is a fungus disease in which 

, , spores develop and form whit o blotches on tho blades of loaves 

' ' ' and destroy tho leaf. 

’ m SargkJda.—'Bns appears when tho plants are young but transplant- 

ed.- It atTccta chioily the Oalcattia iobacoo when there is abnnd- 

- anco of winter rain and tlm latter is folloived by fog. In this 

. , , . ' , , disease the loaves rot and fall doivn. Maglii tobacco also suffeis 

• . V ‘somotiracs from this pest. i , • n i 

, , A (c) Morici. -In this disease tlio leaves become curved and shrivelled. _ 
(d) Dahia . — In this disease a sticky substauoe is produced on the leaf, 
■/ causing' it to wither. _ ' 

. ;>'■ ' : '((') ’ Uma.^ln ibis disease the plants dry up. 

- 2707 ' - ' ' - . 



Insect Tests— , ^ 

(1) j 5 ( 3 /,— This is an insect -whioli destroys the x^laut when it is young. 

^ It eats away the leaves and generally appears in dry woafchcr., 

To protect the imrsery crop from this insect the cultivatora cover' ' ' 
it with a light frame-work made up of payal (rico straw). 

(2) Smidi, — A caterpillar. This gruh injures the plants by cutting 

them at their roots. 

(3) This insect feeds upon leaves. It injures the crop generally 
in cloudy weather. Ashes arc applied as a remedy.” ■ 

6. The primitive methods of drying and curing have been described in 
paragraph 3. 

6. The provinces do not supply themselves fully with tobacco : during the - 
last five years imports (all sorts) have averaged 300,000 maunds against about 
80,000 maunds of export. Practically tlic whole import (excluding small 
quantities of cigars and cigarettes— about 1,000 maunds in all) consists of loaf, 
most of which comes from Bengal. 

7, 8, 9, — No experiments have recently been tried for the improvement of 

Indian tobacco, and it will ho some time before the Agricultural Department 
can turn its attention to this crop, as many more important staples olnitn 
precedence. 

Note on the European Tohacoo in the United Provinces of Agra and Oudh, 

No tobacco is known to he groivn or maniifacturod for European consump- 
tion in the provinces. Efforts were made in the seventies to establish this indus- 
try, and a tobacco farm was started at Gliazipuv ; the farm was soon leased to a 
European firm who hrouglit out a ciirer from America. The conclusion drawn 
from the early experiments ivas that the provinces, except the extreme eastern 
fiinge, were unsuitable for tobacco operations on a largo scale i the rpsons 
assigned wmre : (1) the danger from frost and hail ; (2) tho drynoss of the climate, 
rendering constant irrigation necessary, and making it difficult to regulate the 
temperature during the curing-petiod. 

Tho firm continued the production of tobacco on a commercial scale, and 
with a succession of imported exports, till 1889. Tho same firm had a factory 
in Pusa at about the same time. Their reasons for .abandoning tho industry 
were stated by them as follows : — “ Experienoe showed, that tho nature of tho 
climate and soil at Ghazipur and Pusa, and the conditions under nliich curing 
operations* have to bo coiiducteJ, arc not adapted to tlio turning out of loaf 
of a quality lit to compete with tho finest American. 

“At Ghazipur especially, owing to tho dry climate, the light character of 
the soil, and tho strong winds which prevail, tho tobacco gets covered with sand 
which greatly prejudices the leaf in tho estimation of English hnyers. 

“ Large shipments of tobacco grown in tiie last six years u ore made to Eng-- 
land, hut owing to defects resulting from tho causes stated above the leaf was 
graded vuth the medium and lower qualities of Amerioan, and the prices realised 
so far have been very disappointing : a considerable portion, however, still 
remains on hand, and latest advices received from our brokcrs'are that the lot 
may have to be kept for another two years and will then probably not realise 
sufficient to cover the cost of production. ' 

“ The factory established at Pusa has also proved disappointing. Itw.as 
soon discovered that cake tobaccos and smoking mixtures made entirely of 
Ghazipur and Pusa leaf could not compete with those of English and American 
manufacture, aud Amerioan leaf had to bo imported for wrappers and for 
mixing. This added considerably to the cost of the manufiactured tobaccos, and 
although the quality of these has been improved so that there is a limited sale for 
them, progress lias been slow and tho quantity disposed of has not hitherto been 
sufficient to make the business profitable.” '( 

It need only bo added that tlie detects of olituate, etc.,' enumerated in the 
case of Ghazipur exist in a much greater degree in tlio rost^of these provinces. 
If they are real hindrances, a point on which my information is defective, they 
are conclusive regarding the provinces as a wliole, since liability to frost, bail, 
dust,_ west winds and low humidity is less in Ghazipur than’ elsewhere in the 
provinces, ^ 
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.j- American itobacco waa tried in tbe Himalayas about 1880 and 

:^^lete.faUure, but the actual causes of failure are not on record.' 


Tras a 'com« 



.r, JO.. mwxvjiUAiNJJ, 1.0.8. o:i.E., 

Birector of Agriculture, United Provinces, 


v'”v '■ - Punjab. 

ly ' The improvement :o^ Toldcco.^TohcGcolxc^. not .been talcen up bv tbe 
■ provincial .Department as yet. I baVe very little special knowledge on the 
, subject, and was at firsb.disposed to send no report at all. But as replies are 
':ia.vited;from the. .whole of India, I have thought it advisable to collect and 
; summarise briefly such information as is already available and which has not 
. , already been incorporated in the Dictionary of Economic Products. 

' ' l.-rrTIie ehdenf of tobacco cultivation in different tracts oftJieFrovince — 

. The total area matured under tobacco in 1901-05 was 68,818 acres. It' is 
' .grown mainly in the Central Punjab and in submontane tracts. The area has 
':iudreased slightly in the last 3 years, as appears from the following figures: 

" ‘ ' ' - / ' ’ * Acres, 

; : , 1902r03 , 51^095 

. ^ : 1908-04- .. • • . . 63,568 

1904-05 .; 68,818 

Eor qhestions (2), (3), (4), (6), I think I cannot do better than refer you to 
. ..'Waitt’s Dictionary of Economic Products, Volume V. The information found 
, .'there is compiled mainly from the District Gazetteers. 

. II.— ;(a) Varieties cultivated, and (d) New varieties introduced. 

• («) Se 0 '''\Vatt’s Dictionary; Volume V, page 402. 

. , (d) New varieties introduced. 

‘ In the Kangfa District American and Havanna leaf has been raised by a 
European plan ter, ~but its manufacture has not been attempted on a large scale. 

' . , lu 1899, Virginia tobacco seed was distributed to a few prominent culti- 

vaiprs , in the various districts for experiment. In some cases total failure was 
' the result. , In others, the plants germinated fairly well, but the leaf did not 
turn out -satisfactorily, having a shrivelled up appearance. In a few cases, 
where the plant reached full maturity, complaints wore made about the flavour 
, ’ of the leaf. The trials were made without supervision of any kind and are 
.inconclusive. 

Two American varieties, Conqueror and Bonanza, were tried at the Lyall* 
/pur Earm in 1901-02. The following is talcon from the Manager’s report; — 

“The plants, of both varieties thrive w'ell and attain a height of 6 and 
6 fee^ i.hut tlio stalks are very thick. On the whole the outturn is very good 
. aud.the varieties can be recommended. The total outturn of cured leaf and 
, 'stalk per acre was— 

: '■ 

. ' ’ Conqueror , . . . . • • • • 1,016 

•' • '. Bonanza • • • • • 1,188 

, *' Some - leaves froni each variety were cured according to American 
. nietliotls by artificial beat. The tobacco was placed in a room and beat applied 
= by burning fuel in an ordinary furnace. It was not possible to regulate tbe 
heat properly, but the colour of the leaves was good.” 

^Yl.—Metliods of tobacco cultivation, tillage, preparation of seed-beds, 

, transplanting, manuring, Iioditg, suetcering, topping, irrigation {incltiding use of 
• salt iocll^, harvesting, rotations, etc . — See Watt’s Dictionary, pages 403 and 
404. / ' , , - , 

. , - . TV, —The fungus diseases, insect pests and plant parasites oj tobacco- 

' TVatt's Dictionary, page 376. . ttti.ii -n* 

• Y,— Methods of jnanufactUirOi drying and curing. Watts Dictionary, 

' pages'402 to 404._ • - “ ' 
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VI, — 'The tobacco trade, exports and imports, etc. - 

1. Imports . — 

(o) Unmanufactured , , ■ , , , 

\h) Manufactured 

2. Exports . — 

(a) Unmanufactured . » , . . • 

(J) Manufactured ...... 


Mds. 
48,81S 
646 ’ 


10,837 

58* 


W. 0. REN^OUF, I.O.S., 
Eirector of Agriculture, Funjah. 


Bombay. 


The extent oftohacco cultivation — ^Is given below for tbe year : — 


Tear. Acreage. 

1900- 01 74,808 

1901- 02 . . 94,527 

.1902-03 85,428 

1903-04 80,414 


4 

OE tbe total acreage about 25 per cent, is in tbe Kaira District and 30 per 
cent, in tbe Belgaum Disfcriofc. Tbe acreage is apparently decreasing in the 
Eaira District (owing to bad seasons) and tbe same remark applies (but for 
tbe past two years only) to tbe Belgaum District. 

2. Only one tobacco variety is apparently grown and no special name is 

therefore applied. New varieties have previously been tried, atnonn- other 
places, at Nadiad, but have failed. “ 

3. The methods of cultivation are given in Mr. Mollison’s Text Book. 

4. TIo Fungiis diseases vxQQommou', msect pests' vxe white ants 'and tbe 
leaf worm {Frodenia littoralis ) ; tbe plant is attacked by broom rape. 

6. Method of curing, etc., is described in tbe text book mentioned. 

6. 'ibe tobacco trade is in all cases local and all tobacco is for local con. 
sumption in the form of smoking and chewing tobacco and snuff. 

7. Past measures include extensive experiments in varieties, curing, etc 
of tobacco carried on at Nadiad by private agency aided by supposed experts* 
but tbe results are negative and details are not on record. The installation 
included curing and fermentation bouses, tobacco cutting machinery, etc. 

8. Experiments now in progress at Nadiad include tbe growth of 
varieties, hybridization, curing and fermentation. For the latter processes 
special buildings are being erected. Object of tbe experiment is to secure leaf 
suitable for manufacturing into tobacco for European consumption. 

9. Tobacco for European consumption is not grown in tbe Presidency. 

F. FLETCHER, m.a., 

Eeputy Eirector of Agriculture, Bombay. 

Mysobe. 


Tbe average area under tobacco during tbe past 18 years bas been 17,362 
acres out of tbe total of about 6,686,000 acres under cultivation, or about 3 
per cent, of the arable laud under cultivation. The principal troubles wbiob 
bave come to my notice were the apbis and tbe parasite oLanche nkotianm; 
for the former I baye used kerosine emulsion to good advanta-e • with the 
latter I have comparatively little experience. Tbe tobacco is cured on the 
field ; IS used for native consumption; and the only sample I had valued by an 
European tobacco firm received a very unfavourable report 

ihe area under cultivation bas of late years increased a little, but has 

been fairly constant during the past 10 vears. For tbe 8 years nrecedine this 
period, tbe area varied from 66,000 to 2,000 acres. ^ piecedmg tins 


■ A. LEHMANN, 

Agricultural Chemist to the Ctovernmenf of Mysore. 

\ 
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- APPEirDi];: D, 


PAPM HiBGABDiNG- LEGISLATION POR THE CONTROL OP COMMERCTAT 

f,-., ■ / pertiltsers in indu. . ^ 


Fmee'dings ofthe '^BoaH p (Settlementy Zand Records 

' ’ ’- and Agriculture)) Np. 4674, dated' the UtZecember 1905, . ’ 

' Kea'd ' the followiug letter from the Deimty Director ofAa..;ip„if,,,,„- 

■ -'-In reply to paragraph' 6 of Board’s' Prooeedings No. 312, dated tlm <701 
' October 1905, 1 have the honour to report as follows,- ^ 

, • ^ 2. The necessity for using artificial manures is already being felt to some 
•' 'exigent in this country, though so, far the actual utilisation of such fertilisers is 
-for the most part confined to the » planting ” industry. The demand for such 
. -manures is one that should bo encouraged, especially as their use connotes 
- more and more intensive -chltivatiou ; but this cannot be done advisedly unless 
tlie.composition and oharaoter of the artificial manures put on the market be 

Ikhown and can bo depended- on-. .As an instance of uncertainty -as to com- 
position, I heed only refer to the correspondence, I submitted with my letter 

No», 259{), dated the 19th October 190o. As showing what is considered 
‘necessary and advisable in the United States in the matter, I would refer to 
' the >rticle » Inspection of' fertilisers,” given at page 466 etseq. of the 
; appendix in the. volume entitled “ Agricultural Experiment Stations i 
, United States,” dated 1900. ' , , ’ ' 


of 
in the 


, ' 3; Unless the persons who may be consulted about different manuures put 

' . oh the market have a means of ascertaining their actual composition, they 
cannot give useful advice, and for advice to be of value the composition must 
' be uniform in each case. In this country far more than in the United States, 
. the ryots of all 'class'es who may be approached by the plausible agents of 
manufacturers, or even with circulars prepared with a parade of scientific detail 
.■-. which only causes confusion, need very definite advice. For this,- this Depart- 

- ment, must be directly or indirectly responsible as regards novelties, and the 
‘ very best advice procurable should bo given by it in such a matter as the use 
, : -and value of artificial riianures. The urgency for giving this matter attention 

' is likely to be greater as the local Agricultural Associations begin to move and 
, ./enterprising haenibers desire to make new departures'— at present the fashion 
of the day is in the direction of oil-engine pumping, but fashion’s fads change; 
and if this one is successful, it cannot fail to stimulate a demand for manure. 
' The supplies of natural manure in- this country can only be expanded slowly to 
;a limited extent, and ultimate recourse will have to be bad to artificials. 

■ '4'. As I have already said, a start in this direction has been made, and 
. irreparable harm is possible and probable if the people are induced by any 
^ ' means to invest in bad or unsuitable manures. Exactitude as to the manures 
' ' suitable in' various cases is not at 2 )i’eaent, owing to the absence of experiment 
and research in the past, possible, but the people can at least be protected from 

- fraud and imposition in respect of the manures placed on the market. A few 
failures in the use of artificial manures will set back the use of such in any 
locality for a long time to come, and deter the enterprising from making ex- 
perirnents, and such failures must inevitably follow the use of fraudulent or 
bad manures. What I urge, therefore, is that the Government should obtain 

. powers to inspect and control the business. This can be done by passing a 
simple Act on the lines of those summarised in the book above mentioned, 
•, and committing the work of inspection to the Agricultural Chemist of the new 
. . ^Research Station. This work should be self-supporting. 

6. Jn my opinion the lines of the “ Oonneclicutt Fertilizer Daw ” sum- 
marised at, page 467 of the book may be followed ; but the remarks given at 
page 479. as - to the points to be specially considered should also receive 

attention. ■ , . . 

:v - 6; Finally, I would suggest that the general .question of whether it is ad- 
yisable' for. the' Agricultural Department to undertake the inspection and 
control of artificial manures might be referred Ix) the Board of Agriculture at 


• Attaolied 
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■ ^ ‘ o-nfl also to sticli bodies as XIIb; United^ 

its nest meeting in India and tlie Central Agricultural .Committee. . 

' . ' ' No 467i, dated 

Reference -n +vT)irector of Agricnllure read; above : 

A copy of the letter from tbe Agriculture, , witli the request-; 

^.UliTe JLaed to the Board ot. Agrioultare, for. ™n-" ■ 

+w Tip will, if lie sees no objection, reiu 4-1,0 nnestion ' whether ,it is advisable - „ 

^deration at its meeting in January n , t(? undertake the' inspection and’ ’ 

for the if so, whether legislation of the kind suggested 

^ym. BeSonshouia '10 undertaion. TJnited Pionters’ ^Asiooialioii ’ 

2. Copta of t'lO Soorotaries to, tlie Central -Agnooltaral 

otSoutlilndiaanatothe Hono^^^^^ , 

Commilteo tor report on the a P ^ SWAMIKANNU, ' 

Acting Secretary, - 

To the Inepeotor-aeneral o£;Asrieultnre in India. ’ ' . :■ . . 

- ,, 717 oQdA /J fitted the 26th September 1905, from ^ 

Extract, paragraph 6, %eputy Director of Agriculture, Madras, h 

Q, Benson, Neq_-i ’{Linnlr of Jlevenv>e Settlements and JDirecto}' 

the Secretary to the ^f^'^'TLoords and Agriculture f quoted in Broceed- 
'f‘l'‘so^urdMtU?th Ootoler ISOS) of the Board of Severn, e, 

Madras. ' 

* # ' ■ 

7 viraiTfip whilst in the district is 

6. A fm-'fcber P°i“^TSrfS,vrhern induced to huy artificial manures at 

tko fact that some o to "uide them and no law >^'^9 

considerable prices, whilst the ^be local Association is not able or 

country to protect iS^-ht no doubt do something in the matter of 

nualvfied to do this, although n .j. p^-diased them wholesale, and 

Staining such manuips at-raasonable rates gg^^ro 

oSy conrsa that I and eepeeially in those 

C»e”'tSngirh^ldel^^^^ 

fehCr « 5 ffi it full of fraud in .OS' 

countries. — ' • ^ 

B.traet paragraph 5 of f ° 

sutoit a detailed report in due c onrae. . ' , 

me on the English EertUiver and Feeding Staffs Act of 1893. - , ' 

• • -p 4-1 VC Ani* flip Cotmtv Oouuoils tiTicl Bbrouglis 
Under the provisions of tMs Act i"® J ^ Agriculture and rishenes, £ 

authorised to appomt the composition of s^^^ 

chief analyst, for the pm-pose of determ^ the samples. 

fertilisers and feedmg stuffs ■ Prosecutions may he 

being takeA in accordance with by an Association which 

instHuted <Ay the purchaser or the local autbouty, oi, 

may ho autAoiised by the Board. ‘ < 
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' f ;A:repa'rt^^al Ooramitteo 'pras appointed in ioOd by tbe President of tlie ‘ 
{oard td eriquuo into the yoi'Mng of . the Act, and its oliief conclusions mav be 
liefly 'summausod as, follows : — ; , . . •' 

It was fouud that, while the Act had been benefioial to the lav^e 
. • - --purohaser, the small farmer had been benefited to only a minor 
degree because of the„comj)arati7ely large expense he is put to 
■ provisions of the Act, and because 

of the difficulty he has m complying with the required procedure 
, when talang tlie samples. The Committee recommend that to 
, meet., this, the local authorities should be empowered to utilise 
. public funds for the purpose of providing official samplers, and 
; also to pay for analyses of samples, tahen on their own account. 
.That, the official samplers should he empowered to take ” test 
. samples ’’ (19), not necessarily in accordance with the Kegulations, 
with a view to the location of fraud. 

. (&) The Act of, 1893 exempts quantities of less than | owt. from the 

provision of section 1. The Committee recommend that this 
- ' clause shall ho, remdyed. and also that poultry food shall be 
included. ‘ 

'• (c) The Act provides that a minimum percentage of the several con- 
, , stituents shall be stated in the guarantee. In order to meet this, 
dealers have inserted figures in the statement of composition far 
below what is or should be present, thus rendering the warranty 
useless (28). , The Committee recommend that the Board should 
issue a statement of limits above or below tbe guarantee, within 
.whicli the constituents of each of the principal fertilisers aud 
feeding stuffs may reasonsbly bo expected to vary from causes 
beyond the seller’s control. That the seller shall be required to 
state the actual constituents prosout, 

, ; . . , , Vr. J. W. LEATHER, rn.n., 

AgrictiUiiral Chemist to the Qovernment of India. 


\ Digest of the Fertiliser Dems of the United States of America, 

The details of the different laws controlling the sale of fertilisers in the 
Jhited States of America vaiy considerably in different States of the Union, 
lut tlio princijml, point requiring every package of fertiliser controlled by 
he law to be properly labelled is the same in each case. This label requires 
0 give the name and* address of the manufacturer or his agent, the net weight 
£ fertiliser contained in the package aud the composition of that fertiliser, 
.’lie'form in which the composition is to be given is generally prescribed by 
he law. It varies a little for different states. To have as much uaiforrnity 
n this point in tbe laws enacted by the various states and to offer suggestions 
on other points connected with thoEertiliscr Lavvs, a representative committee 
composed of manufacturers and official chemists was called together. It 
.recommended that the composition of fertilisers should be given in the 
following order and form ; — 

' ,Per cent, phosphoric acid soluble in water. 

' Do. Ho. reverted. 

Ho. . Ho. insoluble. 

' , , Ho. Ho. total. 

. . Per cent, nitrogen in nitrates. 

, ; ^ Ho. Ho. ammonia. 

Ho. Ho. total. 

Per cent, potash soluble in water. 

' Per cent, chlorine. 

. , - Only one figure to he given for each item ; for chlorine the maximum and 
for all ihe other. constituents the minimum of the quantity actually ^guara - 
:tee(J, The substances not contained ia tbo fertilisers nf 

. list. -Excepting very slight differenoes this list meets all the requirements ot 
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most of tlie existing laws. A special provision is made in many laws t( 
exclude leather, hair and wool from fertilisers unless special mention is made 
of the fact that they are present. 

I’be person called upon to control the sale of fertilisers is generally called 
Inspector of Ifertilisers and is generally either the State chemist, the 'chemist 
of the Stale Experiment Station, the Professor of Ohemistiy at the State 
Agricultural College, the Director of the Experiment Station, the Secretary 
of the Board of Agriculture, or the Commissioner of Agriculture, and he is 
permitted to delegate the actual wort to any of his assistants or subordinates 
whom ho considers competent. 

As the laws stood two or three years ago, the manufacturer or his agent 
had in most cases to send a truly representative sample (in sealed bottles) 
together with a statement of its composition to the Inspector when applying 
for a licence to sell that fertiliser in the state. But the Committee mentioned 
above considered it unnecessary to send that sample. 

The duty of the Inspector is, in addition to granting licences, to cause 
to he collected and analysed each year at least one sample of each fertiliser 
offered for sale and to publish tho results in a bulletin. Generally he or some 
other ‘ of the officers named above is called upon to prosecute fraudulent 
dealers, those who either sell without licence, or offer for sale fertilisers not 
duly labelled, or fertilisers which do not come up to tho guaranteed standard. 
Tho purchaser is seldom called upon to prosecute, but may, in some of the 
states, demand a compensation amounting to the full price he paid for the 
fertiliser : in some states double the amount is granted as coinpensatioii and in 
one state the law provides that he may demand four times the amount of the 
price paid for the fertiliser if it falls short of the guarantee. In some states 
the manure is conflscated and in others fines are imposed for breaking this or 
other part of the law. 

In two states the law prescribes that if any fertilisers drop 1% or more 
below the guaranteed standard in either phosphoric acid, potash or nitrogen 
that shall be considered as indicating fraud. Another state, New York, 
prescribes that if a fertiliser drops ^°/o below the figure given on the label 
for nitrogen or below the available phosphoric acid or water soluble 
potash, or ono per cent, below tho total phosphoric acid given on the label it 
shall be considered a fraud. 

The inspector or bis representative may sample any ferfiliser anywhere 
he meets with it, but must observe certain rules in sampling. 

In many states all fertilisers sold at $10 a ton (E30) or over, come under 
the Fertiliser Control Act, In some only farmyard manure, lime ashes, gypsum 
and salt are excluded. Two specially mention cotton seed-meal as being 
exoluded, but the digest of the laws I consulted leaves some doubt whether 
this is a total exemption or only an exemption from the payment of fees. 

The committee referred to above gives the following as tho first resolution 
passed by them : — 

“All substances containing nitrogen, potash, or pbospborie acid, sold, 
offered or exposed for sale for manurial purposes, excepting the dung of 
domestic animals when sold as such, should be subject to inspection.” 

In regard to the fees charged for this fertiliser control work, considerable, 
difference exists in the various states. In many the labels required to be 
attached to each parcel of fertiliser, giving the composition of that fertiliser 
and other information required by law, are sold by the inspector, Tho 
price of the labels required for one ton of fertiliser differs in the different 
states from 15 cents (7i annas) to 50 cents (El-9fla). In other states a fee 
varying from $2 (B6) to $10 (R30) is charged for the analysis of each con- 
stituent of plant food determined. In still others the licence to sell a particular 
brand of fertiliser is sold. The price charged varies from $1 (R3) th $100 
(E300). In many of the states a combination of two of these methods is 
used. This accounts for the great variation in the scale of fcos chargocl." In 
all oases it is intended that the fees charged to the manufacturer shall very 
nearly cover the expenses incurred and in some cases a provision is made for 
tho disposal of profits from the work. 

De. a. LEHMANN, nn.n. 

AgricultuTal Chemist to the Government of Mysore' 
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APPIINDIXE. 

the' BOARD OF AGM.' 

8bms<!T i:-The mifimaUon. of the Pmceeikos of the last meeting, 

“ ‘'>--o™»»^a4so£ 

T'rogrmnme'of worh of the Imperial Department of ■ 
■i;' V ■ ' ■ ','< ■^O'^'icinltiir^e, : ‘ _ 

:'\.;A’co]isiderationo£f.he'x)rogrammes-submitte(ibv—- 
; •>; i : (rt) Tbo, Directov, PusT Research Station ; 

\ ■• (&) The Agrioiiltural Cbemisl-- ; 

' i ,((?) The Ci'jptogarQio Botanist ; ' 

‘ ■ ■ , ~ {d) I’lie Entomologist. 

2, Provindial Eii'ocfcors sbouW examine them to see wbetlier tbey meet 
tk requirements of tlieir , Provinces. Jmperial experts should examine them 
to see whotlier the programmes of branches, other than, their own, meet their 
PequirGinents.' ■ ' , 

, Su'JJEC’i* Ihe Programmes of loorh of the Provincial Departments of 

■ ' , Agriculture^ 

1 ,, k. consideration of tho programmes submitted by 


', («) Bombay, 

(Z») United Provinces, 

(c) Bengal, 

(d) Madras, ■ 

(c) Punjab, 


(/) Burma, 

\g) Central Provinces, 

(/z) Easlern Bengal and 
Assam, 

- , (i) Mysore State. 

;; " '^2. The Imperial Experts should consider whether the programmes meet 
their requirements, and 'w'heihcr tliey can suggest improvements. The Pro- 
vincial Bireotorssliould consider whether the programmes of other Provinces 
: can he improved so as to meet any special requirement of their province or to 
co-ordinate the work. 

Subject VI, —The Improvement of Indian Wheats. 

= ; A consideration of the notes submitted by the Provincial departments, 
.. .and a discussion as to the best lines for future experimental work and the 

- doBriitivD objects. 

’ ’Subject ,V . — The Improvement of Indian Tolacco. 

, , V A consideration of the notes submitted by Provincial departments, and a 
, similar discussion to settle the best lines for future work. 

\ A ^ f ' , y f 

I \ ' Subject VI , — Agricultural Education. 

- . 'A consideration of the ourriouluni of studies best suited for Provincial 
'agricultural colleges and . schools. A subsidiary matter is the designation or 
; titles win ob should bo allotted to ibe passed students. 

t . v , . - •> ' ’ Subject VII. — Veterinary. 

• , The following, amongst other matters, will be discussed: — 

■] ', (a) the curtailment of gracing grounds ; 

*; ■ . . if) the best methods of utilizing tho services of Veterinary Assistants 

' . ... , by stationary work in dispensaries or by itinerating work in 

, ; _ , vihages ; 

' (o) the provision of fodder in times of famines. 

!■ ‘ Subject VIII . — The use of Qommercial Pertilisers in India. 

A discuRsiori of the possibility of extending the use of artificial manures 
. ’.and of the advisability of any action to secure their supply with a guaiantec 
‘,Vv'- 6 f purity. > . ' ■ , ’ , 

E. G;SLY. 

< .. 0(fg. Inspector General of Agriculture %n India. 

2 V 07 . . . , ‘ 
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APPENDIX P. 


programme ok the imperial department op AGlll culture: 

Programme of the Aguicitlttirve Resdarou InstogtEj Pdsa, for 190(3. 

In submitting to tbe Board the programme of work for tlie coming yoar • 
I have to remark that at last year’s conference members were invited to forv\ard - 
Ru crcpQgijiQns on the work to be carried on at Busa the Departments of Agri* 
ouffure in Assam; Madras, Central Provinces Bombay and Bengal have sent 
in tbeir recommendations, as well as Oapt. Gage, Superintendent of the Eoyal 
Botanical Gardens, Caloutia, Professor Gammie, Economic Botanist, Bombay, 
Br. Lehmann, Agricultm-al Chemist to the Government of Mysore, and Br. 
Harold Mann, Scientific Officer to the Indian Tea Association. ^ While we wel- 
come the numerous suggestions that have been received, it is quite impossible to 
incorporate anything but a fraction of them in the coming year’s programme. '' 
Special notice, however, should he taken of the recommendations ot Brs, Mann 
and Lehmann on the question of permanent e.vperiments. Their proposals are 
in effect that the investigations at Pusa should not he of a local nor of a varietal 
nature; but possess a more far reaching character, for the purpose of solving 
general problems of Indian agriculture, applicable to the whole of India, and 
which are too difficult or too general to he undertaken by any provincial farm. 

I may say that such a proposition has not only the cordial approval of the Pusa 
staff, hut they had already anticipated such u line of action to a ceitain extent, 
as is evidenced by the work already in hand. It is manifest that Pusa being 
an all-India Institution, should take up as its primary work fundamental 
problems of tho nature indicated. But while acsepting these general principles, 
the determination of the exact work to he undertaken, and the most appropriate 
time to start it, requires consideration. Collaboration among tho various 
branches will he necessary, and a very considerable amount of preliminary 
preparation will have to bo got through. I wish strongly to impress tho Board 
with the fact that wo are still in the throes of this preliminary work, and it 
would be both unfair to the staff, as weir as perhaps courting disaster, if we 
entered on work for which we were not prepared. Certain it is that we are 
not ready to commence field experiments to determine the nutrient require- 
ments of Indian crops, as suggested by Dr. Maun. I explained last year that 
work on the farm had been mostly the clearing of jungle and tho breaking up 
of grass land. Since then we have been chiefly concerned in bringing this 
land into a normal state of cultivation. Some portions have fairly responded 
to our efforts, but •when I say that we have not as yet been able to apply a 
single cart load of cattle manure on the land, simply because we have not got 
it acoumulated in a sufficiently deemnposed state, it will be understood how far 
we are from tho point of normality required. It will doubtless be admitted 
that where fields are required in normal coudition, it will be useless to attempt 
to carry out experiments on land which had been only one or two years under 
crop? and never manured. Secondly, our buildings, fittings and .apparatus 
are not ready, and though we are doing our best by the use of temporary build- 
ings to carry on a.limitoi number of investigations, satisfactory rcsaich of a 
high order cannot be accomplished until these necessary requirements arc 
supplied. Thirdly, the staff have only recently taken up their residence and it 
is not complete yet. Time must be given to them to settle down and prepare 
themselves. The result is that while we are in full accord with tho general 
principles laid down in the recommendations of Brs. Mann and Lehmann, we 
are not prepared at present to include any definite investigation of a classic 
type in this year’s programme. I should, however, mention that in the work 
already commenced by the Agricultural Ohomist on the availability of plant 
food in Indian soils, the diffusion of salts and behaviour of water, the biological 
as well as tbe systematic work of tbe Entomologist and Mycologist, and some 
of tbe investigations of tbe Economic Botanist, wo have examples of work of 
a fundamental nature useful to the ia hole of India. On the question of teaching 
I have to remark that as the college and hostel are not ready wo cannot at 
present accommodate students. In order, however, to supply a much felt want 



: 4in ilm':provu3ecs for traiuGcl ibon, we ' 

,<tron^fs:in each branch for short cohrsos- of trafui„a. . ' of proba 

, . .I^-COm^TRY ' = 

' OjIEJIISTlfY. . " 

: dclormilialion of the availaHWv nf oiim 4 4 ' \i 

'ally of pliospliak's, in soils, wliich nns ‘ referred to mdhf 
hn emrtmiied. ^ ' ' ,’ - ^ -^'^sfpi’Offrainme. u-ni 


i\k ': 2 .:In/rcLation to.ihe goZwWe s/,7/c cjnni, o , 

soilsV'tlierk is very little information ayailablo. It is Icnow’n^ 

nitrates are formed ohicJly in the npper soil, but to wlrU 

to other Hrata iridepcndendv of any moYement of ^ ^ iooves 

b,o«^ A prolhniU .set k to., Is Is bo™ ™do 

to contmiie.ihrso at Pusa. v _ . ‘ ‘ it is proposed 



percolation, a record '.Yill be maintained of (lie anmnnf n‘r“Jo '"''.V 
V'throuirho tit- the year. Determinations on this noint mnrlp nf n soil. 

. and nitmte in I 

, m- ,Uiciirst named, it is improbable that the (luaafifies irill dife m- (oHal iT 
from lyhat has Jiccu met with olsotvltorc. and the onlv object of keep/n- ?his 
record, IS for thcanstniclnm of the jivohationers who are attached to th office 
,As to the composition of dew tlicrc is rather more novcltv, The suhicct S 
. quantity of lulratc which j, asses away with percolation water is naSly most 
important, as it moy^heeomo a considcrahlo item under certain conditinni 

subject of mnnnros, it is intended to nut 
ft cyauumidc to as complotc a tost as possible thou"h 

■ the quantity of ,(;yanamulc at hand is only small. ^ ^ 

„ -6. 'S«^<'f^f?tf«e.--Tbo usefnliioss of analysing the juice of smmrcane in flm 
liold was apin demonstptod last cold weather, v. hereby some oano of very 
ingli qmlily was fontulin the District of ilic Ccnfral Provinces It 

18 proposed to extendi heso oiierr.tions, though the details of the work are not 
.seiUed at the tune of writing. It is probable that two assistants will ho derm, 
ted to mo \yor]i during Joniinry and Pebruniy. ^ 

■' 7. Oimnognicsh ih phmhl—'l'hii cause of the jiresenco of hydrocyanic aeid 
m some plants is now known to ho the hydrolysis of a glueoside, hut the coiuli- 
uoitsnndcr which the quantity of glucoside varies in the plant are unknown, 
homo experiments vail lu; undertaken during tlie year with a view to determine 
these conditions. The plants to be experimented witli will be Audroponou 
Borijh urn ( J nav) an d ^tanihol utilmbn a (a’ajiioca root ) . 

• S. If pod-grains^ and oil- seeds . — In relation to food -grains and oil-seeds 
altcption is now being paid more especially to the analyses of the ash and the 
uptortnination of tlio starch in some of them. 

i p'- to the foregoing a l.'u po number of specimens is examined 

yearly for Provincial Agricultural Departments. 

10. l^our probalionors from Provincial Departments will be entertained. 

' , .T. W. LEATHER, rn. n., 

. 1 ., ' , - ' , , AgriGnUnral Chemist lo the Government of Xndia. 

' ' ■ : ' ‘ II. — EcoNtmro Bovany. 

' ' ‘i^saching and trainbig . — Limited to the Assistants, 

V' ^\\fesaarcjt viorh and Improvement of Indian whoats, 

sottoh, and indigo. Investigation on the preservation of tlio vitality of seeds. 



3, JSccaerimenlal xoorh and demonstrations, — Permanent experiments on 
the treatment of Indian fruits (citrus plants, plums, pears^ loquats, peaches,, 
custard apples, guavas, litohis, mangoes, grapes, figs and plantains). _ 

L Oeneral.—The completion of tlie Botanical Gtarden, including perma- 
nent fruit experiments, varieties of Indian and other fruits, trial ground,' 
ornamental portion and a collection of economic plants arranged according to 

A. HOWARD, M.A., 
Biological Botanist, 
Agricultural Besearch Institute, Pusa. 


III.— MrCOLOGY. 


1, Teaching and Training.— Tvro apprentices have recently joined my 
office from Bengal and the Central Provinces respectively, for a training in My- 
colof^y intended to fit them for assistants’ posts under the Mycologist whom it 
is proposed to appoint to these provinces. A third is expected from the United 
Provinces. Applications for admission have been received from other pro- 
vinces, but owing to the limiied space at my disposal and the fact that an 
assistant and two or three fieldmen of my office will have to be trained at the 
same time, it has been found impossible to accept more than three apprentices 
for the coming year. It is anticipated that these men will be kept for about 
eighteen months, the exact period depending to some extent on the ability and 
previous training of the individual. 

2. Besearch and experimental worh. (n) Soil fungi in their relation to 
plant life . — The study of the fungi of the soil will be continued. This research ' 
is intended to be directed along two lines. Pirst the investigation of the sym- 
biotic relation between certain fungi and the roots of a number of higher plants. ‘ 
In this some progress has already been made. Second, the part played by fungi 
in the decomposition of organic matter in the soil. The experimental work , 
will he carried out in part in the pot-culture house at Pusa. 

(6) Wilt producing fungi . — The cause of the irregular results obtained in 
inoculations with the Arliar wilt fungus will be investigated. Also the study 
of other wilt diseases will he continued if material he available. 

(c) The algal piarasite producing “ redrust .^’ — The appearance of this alga 
as a cause of serious disease of mangoes at Maldah (Bengal), in addition to 
its already known attacks on tea, indicates the need of furtber work to clear up 
some obscure points in its life history and mode of action. This will be taken 
up. 

{d) Sugar-cane diseases . — Work will be continued on these. 

(e) Cereal and flax rusts . — Work on the former will be contiuued on the 
lines described in last year’s programme, as several provincial farms have 
already made arrangements for the testing of the resistance of wheat varieties to 
the different rusts. The latter will he taken up this year. 

if) Seed treatment with formaline against certain diseases . — This gave 
excellent results with oat smut last year, and will be tried again for groundnut 
leaf disease and jowav smuts, as sufficiently affected crops of these were not 
available last year. 

{g) A number of other diseases of crops are under study and fresh ones - 
are constantly being reported. The working out of these will occupy a con- 
siderable proportion of the Cryptogamic Botanist’s time. 

3. Systematic worlc. The survey of the Indian fungi will be prosecuted as 
other work permits. The number of fungi whose identity is known is still a 
very small proportion of the species wffiich occur, and difficulties of identifica- 
tion due to the want of a sufficient number of named specimens are consider- 
able. 


E. J. BUTLER, M. B., 

Cryptogamic Botanist to the Government of India, 


IV.— Entomology, 

-n* make the principal work of the year co-operation with 

the Provincial Departments of Agriculture iu the trial of remedies for injurious 
insects upon experimental farms. Some progress has been made in this branok 



turu, uw>v uu uurncQ m more Orapfipoi j — ^ ^S^icui- 

■:’.' .'U 2 .' The treataient of insect, pests inPestin- thn n,n 
: , , cohfcinuca ; Ihe following ; may he expected to occn? 

, ; the hues of the treatment successfully adonterl j “V ^ 

' "T^.^l 1 'c*rn 1 f•rvlo ifi Pnffnn ^ ..n/1 i_„ •' uuring the past a/^n n 


Bollworms in cottom the rod cotton hug, tiie^cotton*^^/”? season:— 

■Cottoh hudworm, cotton looper ; moth borer and aphis, 

^'in caile, groundnut and other crops; the rice E ^nWo <^™ites 

,:millets; the rice stem borer, , Ucat ,aphtrieaf S^ 

;tuer aphis,, t tier pod fly, tucr pod caterpillar eram catm-nni^'^^^' ^ 

Uioppors aad leaf caterpillars in tobacc^ haii| cater niU Mr! ground grass- 

',.,■^.^^^1 liars in san {Qrotolaria 


... within the reach 

adopted. Tlio few pests Ihat liaVo'not beon'^euocos'luU'rcIm-lJ^if ^*'°n i^““ *”■ 

-I, studied; aud it may bo expected tliat 10900^11 L ' w°‘' ' 7 .*“ 

, aot, appear duriug the pasUeasou. Tl.e Srom „l {0^^^ 

,of areas of as large a variety of crop plants asnos-^iMn o.^ ^bis inquiry consist 
' diliens. Tlie Talus of i«a.- (^ad •°L«S aK^^^ 

pets aud of I,biudi (l,emp) L a trap fo oo to^ ‘?P, °J 

. . 3. The u-ort of the itseetury willbe ooi timed To „n, .? I”!,'”'’’ 

;iio;. o£_olimalK_ ohauges to the life liislorios of iusk! is an im°p“ortLt one"ud 
tho 'woik of picvious seasons will bo continued T\Tpfliri/7ci r\F • • 

beaeacial action of p.arasitie insects will bo studied if time permils,Tud'ofperi° 
menls m Costing the action on insects of substances innocuous to cattle wilf bp 
pDmmenccd. IS cw pests not hitliorto studied will be reared in the insectary and 
. Jinud! large numbers of each common pest-will bYcom 

1 ^llrectod to the insocis which by bitino man 

tand cattle disseininatc diseases. This enquiry will be continued! tlie number 
habits and distribution of biiing flics in India being the subject of enquiry 
with a yiow to providing information for tlie medical and sanitary authorities 
engaged iii myostigatiug fly -borne diseases. 

6 , The insect survey of India will be continued, and it is hoped that 
progiess b ^5 ixiade in the idontification of insects. Specimens of iniurious 
msoefsaro being prepared for distribution iu a form suitable for permanent 
; preservation,' i ^ 

, , n. MAXWELL-LEhROY, M.A., 

i:, J^'>ifomologist to the Q overument of India. 

. ; V. — AaiticuLTunAL Bacteiuology. 

^ As this officer will be on (Icputalion during the coming year no programme 
IS submitted. . 


■ ' ■ , VI. — Aguicultuke. 

, ^^^((ohiuy and Training ,- — The training of the probationers and fleldmen 

at; present on the farm, namely, two from Bengal, two from Assam and one 
from Central Provinces. 

; ‘ : 2 . Bxpenmcnt loorjc, — (i) Comparative tests as to yield and feeding value 
\of some of the more common fodders, such as juar {Andropogon sorghum), 
. maize,^ and lucerne grown (a) under irrigation, (&) on natural moisture. 

Experiments in cultivation of sugarcane, cbiofly as regards depth of 
;; hahivation ; an attempt will also bo made to ascertain how far deep cultivation 
pah 'advantageously be ciVcoted by bullock power. 

‘ ' ,-( 3 . This ivill include improvement of the pastures and of the 

' farm, generally, as well as supervision of the breeding herds. 

' ' ' ’ E. SHEARER, M, A., 

Agri' Rorticnlinrist, Agricultural 
Research Institute, Ttisa. 
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programmes of provincjal departments of agriculture. 

Bomb AT. 

ExlrdCl paragraphs 3-4 ofleffer No. A-90S4, dated Ihe llth Decfmber 1905;'- 
frovi n, S. ZJWEr^'Cil, Esq., I.C.S,, Eircoior of Jgrimlture, Emhmj '' 
Fresklencif, Poona, to the Inspector-General of Agriculture in India. . 

•»N 

2 In i-eo-.'ivcl to tlie programme of Bmrk of the ensuing year I fonvard 50 
copies' of the last ^ Annual Report of our Experimental Earms. Eiffcy.' copies 
of the Administration Report of the Department will folloTv shortly. No, 
special departure is likely to be undertaken from tbe lines of work already' in ' 

prooress^^ regard to Agricultural education I bare tbe honour to observe that 
tbe curriculum of tbe studies is prescribed by the Bombay University and a 
revised curriculum bas been recently submitted by this Department to tbe 
University for consideration, of which 60 printed copies arc attached. 

d<. 1 have tbe bonour to suggest that the Bubject of fertilisers may be' 
added to llie programme for discu.ssion. I should be glad to obtain information 
from your scientific advisers regarding tbe possible utilization of mineral 
fertilisers in this country and regarding tbe sources of Supply whether indi- 
genous or foreign. 

^ ^ n* ^ 

Not piintod in these proceodings. ^ 


United Pbovinces. 

The following programme follows the order of subjects in tbe programme 
submitted last year : — 

1. Tbo contim/ovs investigations (field and laboratory) need not be detailed. 

2. Stfuhj of individual crops continues, — The crops now under study arc 
juar {Andropogon sorghum), poppy, wheat, and cotton : in each case the 
varieties grown in tho province are being worked out, and their merits and 
defects determined. 

3. Improvements in cropping. — Tim system of distributing seed continues ; 
it is being extended in South Oudh through seed societies founded by tho 
Registrar of Co-operative Credit Societies. 

Experiments on cotton with artificial manures are being conducted as 
desired by the Inspector- General of Agriculture. 

Selection of cotton seed is being carried out as recommended by the Board 
of Agriculture ; hybridization of cotton is also being attempted. 

d. The search for varieties of crops for particular localities continues : we 
are looldng for (fl) a rice for tbe canal tracts in Bundelkband ; (Z») a B'beat" 
for Bundelkhand ; (c) better cotton fortbeduab; (d) early-maturing kbarif 
food crops for Bundelkband and for South Oudh. 

6. Tbe appUcnlion of zoater to land is l)cing studied at Cawnporc, tho 
details of tbe investigation having been worked out 

6. Tbe attempt to destroy ka»s-gms& {Sacchai'um spontaneum) in Bundel- 
bband continues, but the lines of the experiment have been revised. 

7. Tbe study of tbe agricultural entomology of tbe provinces continues in 
Mr. Ilayman’s bands. 

^ 8. The investigation of loheat rust is being continued by Mr. Haynian in 
conjunction ivitb Dr. Butler. 

9. The experiments with tbe barren clays (known as usar) continue, but 
it bas not been found possible to add to their scope. 

10. 'Ibe whole subject of toell-siuhing is eng.Tging special attention under 
an oflScer deputed for that purpose. The special points under investigation are 
the construction of percolation ^yells, and the simplification of boring tools; 

and a bulletin is under preparation which will serve as a practical guide to 
constructors. ^ o ^ 
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, "'a well-survey is iu operation thrbuglioui the provinop^ , 

^'is gradually to locate every village where cliffioulties in well w^'ich 

a gtalt !s ))oiag organised to study oaol. locality in fa,!, V * «"'l 

The jiuprovoment of tlio tarai drinking water mpn+inva.i • i , ^ 
pibgramme luis now passed from the Department to the last year’s 

the estate ; wherever the methods recommended have been fnlinf 
<■ of water potable by European standards has been seemed anrl p i ^ 
been adopted under which every village under the control of 
' this tract will get its supply within a few years. ^ Government m 

11 . The demonstration of improvements on the indigenous molhod. nf 

making rmc-sagav again being continued and are winning fa mu. Vi^ 
study of native methods of refining continues. ® ^‘I'oui. iiie 

12. In 33undolkhaiid it has been found unnecessary to reav hTeodhm 7 / 

as good animals oan he purchased ready for breeding'. The splmmo ^ 
installs in the northern breeding tract ia in the hands ol the 
Department. umunary 

. 13. Experiments in soil-lnooulalioa have been started as desired hr the 

Inspector General of Agriculture. 

IL. It may lie added that the programme will nrobahlv hn Pvf« a i 
b 'fore tlio Board meets. For the last few months the Slicers of the Denari^ 
raent have been engaged mainly m Bs re-organisation on a larger scale S 
partionlarl.v m recruitmg and trammg the subordinate stall, so that there Ins 
not been time to fix definitely or in detail the extended programme of operation^ 

Bengal. 

Jgrknllnral Exp6,'uneh(s, fnmtigaHons and Improvemonfs to he earned out in Bengal in 


No. 


, Name ot crop. 

Kftiuro of OTporiment 

IVhcro to bo continued 
or nttoraptod. 

j Remabks. 

Felly . 

Variety oiporlmcnt 

(gOTiorally ^ tino or 
scontod YAriclio* with 

a entnmort or ooarRo 

local TtvTioty ns a 
Btandfird of com-' 
pan son). 

To bo con tinned at 
Bntdwrtu, Dnmraon, 
Cntfucb. 

Six or so diftoront variotioa will bo 
^ compared ivith tho local variety. Ono 
\arioty of ^ Jap inoao paddy and 
Coucral Provinoua fine AuR nro boini? 
tested. ^ 

„ . * * 

lifanhro ^ oxporimont 

<ot’'nipfln'3on of ojw 
dnnpT, oil-cakc3 boTic- 
mpftl. or nitro, by it* 
Hclf or iu mixturo with 
c«ob otbor. AlBofirrcoa 
uionuritif?' w 5th oew- 
pna3, ean-hortip, dlmin- 
elm. ole. > 

Bnrdnan, Dumraon, 
CntLvci:. 



Motbodg of ooltivation 

Enrdwan, Cnttaok 

G"— 9"^ and 12*' apart nro being tried. 


fa) Spaolu}? cxpor*inont 
in trauBplintilion of 
BOOdlij'gn 



7t 4 t m 

(&) Number of roodlxnga 

por Mo in ti’ftUflplanUv- 

tiott. 

Bnrdwiin, Cuttack 

1, 2, 1, and 8 por clump are boing tried. 

if * ^ , 

1 

Notation oxperimonts 
' iviihAman paddy. 

Burdwan, Cnttaok . 

Aman paddy after jute, aa oorapaiod 
with Aman paddy alone. 

fi • * . • 

Irrigation oxperimonta. 




Economy of wator in 
irrigation. 

B nrd wmi * D n mraon, 

Cnttaok. 

2^, 4’ and G’' are being tested. 

ft t 4 4 

\ 

Kiffarh yerflttR no nirjarh 

Dumraon, Eamnagnr 
(iiyotbi field) 

Nigarh is tho prnctico in voguo in 
South Bilinr ot draining the paddy 
fields from about 10 ih to 25tli Sop* 
tombor. Tins acooniuatos tho nood 
for water iininodiutoly afterwards. 
Tho oxporimuut la meant to rod if 
mgarh may bo diaponaod with. 

mrat . . , 

Vurioty oxporimonfc 

Dumraon, Cnttaok, Sri* 
pur. 


fr ... 

1 

Mannro oxporimont 

Dumraon, Sripnr. , 

Littlo wheat is grown in Bengal proper 
or Orissa, bo ontsldo Bilmr an 
atiomptwill bo made to introduce 
tho boat variety. Tho queation of 
tho boat way of manuring la not bo 
important in thoao parts. 
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AnviM.fhiral Experimcnis, hvsstigations and In^rovonwiU io he earned out in Hcngul in 
Agriouemnii' ^ i continued. 


10 WhO'^t 


12 Oats 


13 Juto 


19 Cotton 


21 Sngarenno 


24 PotatooB 


2 G Jlaiyo 


27 Jowar 


2 S Mnfitard 
29 Castor 
80 Khea 


31 Fodder 


Kntaro of oiporiment. 


"Wlioro to be continued 
or attempted. 


MoMiodof onltivation:-- Dnmraon, Sripnr, 
drop and BhalloTV 
plonphing (now experi- 
ment). 

Prevention of smnt • Bo. * 


Varieties 


1 Dnmraon, OnttaoV, Sri- 
pnr. 

Bnrdnan, Cuttnot , 


Manure osporimonts . Bnrdwan 

Spacing experiment • Bo, 

Harvesting at different Bo. 

stages of gTj^^ th. 

Drill U 2 rsii 8 broadcast • Bo. 


Remarks. 


PicUing seed with \ per cent soletion 
of copper aalpbatc, 


SoTorol varioUeB ate being tnod at 
Burdwan. 

Ooa-dnng, castor oako, bona-moal, salt 
potre, 

4 *^, 0'^, 8 ’, and 10 " are being tried. 


I Plants aro grown to produce eteong 
I bn sliy plants in oontradistmetiou to* 
tbo tall onO'fltemmod plant for fibre. 


Sood selection • . At eovoral ocnirca, 

Yacioly experiment . Sripur, B u m r n o n, Bgypt'an, American, Dharwar, Amsri- 
Cuttack, Sea laland, Broach, oto , algo tree 

cotton and local vorio lies. 

Solootion of the seed of Saran, Muzaffarpur, Seed is selected from tbo most prolifio 
tbo iudigonons vario- Bnrbbangn, Man- plants in tboso districts. The 
ties. bbum and Cuttack. eclectod seed will bo diatribnfcod 

among the rjote of the respective 
districts. 

Variety oxperimont • Bnrdwan, Bnmtaon, Some bW virittica. »So far the 
Cnttack. Kliart variety has given the best 

Tosulta, It ifl not BO badly attacked 
by whito-ants and jackals as the 
other varieticB. 


Mannro experiment (as 
in the oaso of paddy, 
BO 9 No 2 above.) 

HoHiode of oallivation • 


Variety experiments. 


Monnro (oow-dung, oil- 
cakes, bonomoal, salt- 
petre, oto.). 


1 

Tliroo motbodB are being toated— 
Poona Bod syetem, Bihar Planters’ 
Bystem of tonchoB, and the koal 
Bystem of planting in the plough 
fnrrowB. 

Nnini Tab Patna, Boltiab, Fnrakka- 
bad, wiU bo compared. 1 ho local 
vanotioa in Bengal are generally 
worthlefls. 


Variety ciporimout • Sripur, D^um r ao n, Kalimpong and Jnnnpnr varielica will 
Cuttack. * bo compared with the local variety. 


Variety experiment Sripur and Bnmraon, 
{including fodder 

variotioa). 

(?•) Brilling vcrftis 

broad-caating. 

Variety exporimont • Bnmraon. 

Bo. . , • Sripur, Bnmraon . 

Sripur . 

Variotios . . . Cuttack and Sripur. 


The chief question for experiment^ is 
lliat of a cheap method oi extracting 
iho fibre, i.c., a cheap machine. 


Variotios 

Ensilaga 


33 Sood Boleotjon j 
generally. 


31 Mhod crops as com- 
piired with singlo i 
crops. j 

35 Rotation experiments j 


Alirarms , • .All the Farm Superinlcndcnts and 

OvoracoTB aro peloctmg seed from tno 
most prolifio and vjgorouB pmnta of 
ovory crop they grow for distribution, 

Sripnr and Bnmraon , B y gram and linseed, wheat and poa^ 
ofifitor, rahar, maize, cotton ana 
caster and cotton and athar. 

Cnttnolc, Sripnr . . Looal mothoas willto toatod ngainstn 

regnlnr rotation. Ihis will no con- 
tinned for sovoml years. 
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Agrientural Hrperiments, Investigaiions and Improvemenis to le j ^ 

'1906-07-cow\M. iicngalhi 


Jfo 


Nttmo of crop. 


SO 


87 


Indigo 


Irrigation . 


88 ^1 lognminoBiD Inooula- 
tion. 


89 


40 


41 


42 


Votcrinary Depart' 
mont. 


Fairs and oxbibitions 


Silk ond Toesar 


Another farm to bo 
notinirod nnd Bot 
out for oxporimontal 
work. 


Seed and Soil Inocula- 
tion, 


Cuttaok, Bardwan and 
Snpur, 


SnpnrandPuBa . 


ImprovomGnt in maiBfaoturo, analTBvs 
f indigotiu, Toaearoh ro^ardi^ 
ooloMine matter in the plant, otc^ 
at Sirsia, Mnzalfatpnr. ' ' 

r orporimonta oondootoa 

o"kSn“'®“s=t 

u irrigated nnd nnirngatod arcoa 

he tried on p3or sandy Boila ^vith 

Catllo-brcoding at Srinnr (and Pasa 
^provemont of local draught, and 
miloh oattlo E^enaion of tho Bol- 
gnohia College Dovolopmont of tho 
Eubordinato votorinary Borvico. 

Demonstrations by TravolUng Oror- 
boots of agncultnral produote. 
implomonts, etc. wuuuto, 

MioroscopioaV examination of seed 
enquiries as to daclino of the iudus- 
trios, Bood nurflenes. 


Ifff/i I^ovef/i^cr 190S, 


C. A. OLDHAM, 

Dh color of Agnciillnre, Bengal. 


Fr^eedings of the Board of Bevenue, Madras {Revenue Settlement, Land 
Records and Agriculture), Ro. 68d7-Jllis., dated the 30th November 1905. 


* 






f 


5{f 


HESOLUTION. 

^ ^ if* j 

2. The Boavd invites the attention of tlie Inspectoi’-Genoral of Agriculture 
to the fact that the time of the year at present fixed for these meetings is 
most inconvenient so far as this Province is conoerned, January being the 
month in which the farms in the Madras Presidency require the particular 
attention of the supervising officers, while the meetings of the Legislative 
Council which, are held in that month (ireolude the Director of Agriculture 
from attending the Conference. It would therefore suit Madras if arrange- 
ments could, without incouvenionce to the Agricultural officers of other Pro- 
vinces, be made to hold future meetings of the Board of Agriculture at Pusa 
in October — November. 

B. The Board has no additions to suggest to the programme sketched in 
paragraph. 2 of tho Inspector- General’s letter quoted abov.e 

4 With reference to paragraph 5 of the same letter, the Inspector-Gene" 
ral will be furnished with (1) a note containing the programme of the work 
to he done in the ensuing year by the Provincial Agricultural Department, (2) 
a note on wheat in the* Madras Presidency, (3) a note on tobacco and (4) 
memoranda by the Deputy Director and tho Government Botanist respectively 
containing their views on the ourrioulum of studies for the Provinoial Agri- 
cultural College. The Board takes this opportunity to point out to the Inspec- 
tor-General that it is extremely difficult for busy officers to prepare arid 
furnish a complete account of any crop at such short notice as that given in 
his letters under reply in regard to Indian wheat and tobacco. Thus Mr. 
Bouson writes i— The earlier work in India on tobacco was compiled some 
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30 tears ago by Mr. O’Coriuor and’ there is much .on. the subject . itf'-Wo'; 
Dictionary o£ Economic Products. ' These I have not bad time to refep to.” : 
The Board would therefore suggest that the particular /crop or crops to'^he. 
’ discussed at the meeting ol 'the Board of Agriculture in; any coming- y fear v 
should be settled by them at the previous year’s Conferchce, so that the, greater ‘ 
part of a year might be available for mahing eutiuiries and ' collating inforhia* . 
tion in the matter. . , 'C' 

, Section L— Investigations. \ 

' (i) Systematie Botamcal «S'«;’yo(/.—(cf) The Government Botanist yrilhstudy. 

the flora of typical sandal- wood tracts, the flora of the Taliparamba farm- and' 
the wild ■ peppers of South India, name the forest trees of the Mysore 'eoffeo 
' zone and collect lemon and other grasses and such plants of interest as may he 
met with in his agricultural tours. > 

(&) The study of the hanstoria (root parasites) of the, sandal trees, Orda; 
scandens and Gansjera Eheedii, will bo continued and attention devoted to the ' 
root parasites of pastures which occasionally ravage sugarcane {SacGharmn ofioi- 
nartim), paddy iOryza. saiiv't) and cholam {Andvopogon sorghum) fields. . • 
(c) The large collections of Lorauthacem, which arc ravaging forest treesj 
win ho added to. : , - ' , , 

(ii) Economic Survey,— (a) The economic survey of the Presidency phro" 
and simple will also he proceeded with. ; 

(i) Afield investigation of agaves, cottons, indigos, etc;, will ^he. made if 
possible, and the study of the popper plantations in the AVynaad, which has 
already yielded certain interesting results, will he continued.’ ; ' ■ ■, 

(hi) Studies in practical agriculture. — The Assistants recently sanctioned 
for tho various farms will on their entertaiuraent ho largely eraployediu touring 
during the chief growing season, and studies in practical agriculture will bo 
largely developed. • . ’ ■ „ / - ’V; '' 

(iv) Tlie work of investigation of diseases in plants of economic import- 
ance will receive an impetus owing to tho additions rccoutly made to the 
Government Botanist’s staff, and the regular survey of plant' diseases will ho 
attempted. ; ’ ' 

Section II. — Exteriments and It>ii?eovements. 

(i) In respect of particular agricultural practices. — (d) Experiments, 
designed to tost the value of deeper tillage as a remedy for the evil effects, of 
drought wall be continued at the Bellary Earm and revived at Kohpatti, 

^ {b) Experiments in tho determination of tho comparative value 'ol tbe-, 
various methods of collecting and utilising cattle excreta, .including ■ urine, will, 
he continued at both the farms. ' , 

(c) As suggested by the Inspootor-Gcnoral, two series of experiments in 
manuring cotton have been started at the Bellary and Koilpatti Parm.s, one wth 
continuous cotton and tho other with cotton in rotation, and the latter experi- 
ments are conducted on comparative plots adjoining those utilized for the cattle 
manure experiments mentioned above ; these will he continued. ■ ‘ ' ' 

{d) Two bulls of the Nelloro type will he provided at the Samalkota Earm 
aud utilised^ for the farm work and for the improvement of indigenous cattle, 
with tho object of disabusing ryots of tho impression that breeding biiU's oanaot 
he used for field work. Selected hulls will also bo provided at tho Taliparamha- 
pepper farm in the Malabar district, where the local breed is capable of much 
improvement. - . 

~ of particular crops or classes, of crops or soil.— ‘(a) 

l'Otton.—~Kt the Bollary and Koilpatti Earms, tho study of tho local, varieties of 
eotcon (Tvesterns and I'iunies) will he continued on the samp lines as inr 
pievious years and steps taken to improve the quality and outturn . of tho 
specially valued sorts by scicctiou and, to a very limited degree, by cross-breed-' - 
1.1 called the Cambodia cotton, which gave promise of being 

vaimable on black cotton soil, will he further tried at the Koilpatti Eaimi ; randy 

^bc area of the farm, seed. Avillrbe 

P 'iced in large quantities for wide distribution to ryots, in the ; Tinnevelly'^ 
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Vaisfafc^^ Taliparamba fanii, cxpetimenls will be maa'e in tlio Etbwtb'ot 
']ong-staplod'CoUons,for ^vhieh tlio olimato seoms to be. well suited In thi 
'evont' pf GoYcranienfc sanctioning,, the establishment of a farm in’tlio tnof 
wfere; ,tht-cotlon known as , “ Northerns » is grown, attempts will be maL to 
produco pure seGd and to improve the stsploliy'selection and crossinc- With 
a View tolimprove thp quality and outturn, of the cotton grown throucSout the 
.presidency generally; good cotton seed of the best local sorts will be° collected 
and, d^’stri^iuted to royts for cultivation. , 

':(&) „Exp,eriments in seed' selection will be continued at the Bollarv Parm in 
the case of sorghum {Andropogon sorghmi), specially the local white' varieties 
-/and the, comparative study of a -number of local sorts and of nine Bombay 
yariorui of fodder sorghums at that farm and of three Bombay varieties and of 
one lobalyariety of cumbu {VenniseUm.typhoideim) at Koilpatti will be con 

,,tmued. , Trials of the local fodder QQ peril nrvio tTrill ^ _ _1 11 1.1 


/'place.. 


jhums will also be made at the latter 


Xg) : Sugar erne {SaQCliarumoficinanmi).—^^^ work at the Samalkota Parm 
.‘’will be continued on the lines indicated in the pro.gramme for 1905-06. The 
farm land which is being, permanently acquired will be laid out and the neoes- 
. sary biuldings erected. Porty.five varieties of sugarcane, both indigenous and 
.imported, are now grown at the farm. As the red Mauritius and the striped 
Kauritiussoedliugs wliicli were distributed at the close of lOOdi-OS were eagerly 
rcoropoted for, aud as it has been found by exporionco that vo cane cbnlong 
.remain, immune from the disease, if dealt with by ryots in the customary local 
mariner, the question of extending the nursery area so as to enable the farm to 
fulfil its funotioii of a sced-depOt for the district will engage attention. The 
various experirhents made at the farm which promise success will be continued, 
, and among, them , may he mentioned the modification of the local practice of 
,, tying the' canes to bamboos wdiich entails great expense, the introduction of a 
cheaper form of oil-cake. for manuring, the extension of stool-planting, thoin- 
-. troduction in tlie interests of the ryots of the Kistna delta, of the “gouda 
maushi *' system of nurseries whereby the actual field growth of the canes can 
ho reduced to 9 months, and the conduct, on an improved basis, of ripening 
■tosts under which the character of the juice will be determined at fortnightly 
intervals in the chief varieties in plants under different manures and under 
. different conditions of cultivation. 

. (fZ) The cultivation of. tho two varieties of jute, namely, Oorohorns olito* 
Hus, and Oorchonis oaimilaris, already grown on the farm at the instance of 
the Ihspector-Genoral, will he continued, 

. {e) Grflundnui {Arccchis hypogcea ). — At the temporary farm opened at 

Pnlur in the South Arcot district to improve the groundnut industry, seeds of 
' a' large nunaber of varieties, whioh are expected from Japan, the United States 
of America, M^est Africa and Mauritius, Avill be cultivated and the growth of 
. thO new Mauritius seed compared with that of tlio seed already introduced into 
Ube district 8 or 10 ’.years ago. A set of drills and other agricultural imple- 
ments imported from Guntur will be tried in the local agriculture, aud with a 
view to remedy the lack of manure which is the chief agricultural defect of the 
district, -the practice of opening grass and weed pits has been introduced^ as at 
:Samalk6ta; and will be continued, and some preliminary manurial experiments 
made with chemical fertilisers. The farm will continue to be used as a nursery 
for the distribution of immune varieties of the sugar-canes grown at Samalkota 
among the ryots of the Southern districts of the Presidency. Various indigos 
obtained Irom Bengal, Travaucore and other places will continue to be grown 
as a rotation crop, and samples of the local indigo prepared by the dry and wet 
leaf processes will be submitted for analysis with the objoot of obtaining some 
■ definite idea as to the alleged inferiority of the local product to that of Bengal. 

' (f ) Popper {Piper jiigr uni)- — With^ the object of checking the deterio- 
ration of the pepper industry and producing disoase-resisting vaneties, a farm 
has been established at Taliparamba. in the Malabar district. The experiments 
-at the farm will bo nrincipally concerned with the trial of various standards for 
‘ peppeiv the growth' of pepper on railings after the manner of the 0_ inese in 
Siniaporo, the treatment of the plots with vmous kinds of 
as 'Cassia -Tor a, groundnut and sun-hemp, the introduction of leaf- mould pits 
as' is done in tho North, Oanara gardens, tue thinning or filling of top and 



and an^ otlioi^ that raay specially he recommended by the Tmpoml Agriouh, 
tural Chemist. As the result of a careful mvestigation of ^ the cultivated ahd.- 

■wild variotic', it has been found that the difference between .them lies’ fa 
hermaphroditism of the ctiUiva ted flowers and the nniscxuality of the-xvild. 
forms Definite experiments will he commenced by the use of tents and. 'test' 
tubes for determining the extent to which the peppers are self-fertilising; the' 
study of this matter will he necessary for the conduct of experiments in cross; ^ 
fertilising and the raising of new strains. Certain selected vines will'he marbd ' 
in the Wynaad ; seed of these and cuttings will ho acquired for the farm andV 
regular stream of fresh blood will ho introduced into tho plantations on the". 

^ (g) A pumping station will he established on tlio hanlcs of the Hagari.for 

tho conduct of experiments, with a view to determine tho heat way of utilisinf- 
water on black cotton land cultivated chiefly with paddy and cotton as well al 
the duty of water on such lauds. 

(7i) A Central farm is being established at Coimbatore for the conduct, of 
comparative experiments and researches liy the staff of tiio hew Technical 
School of Agriculture to be opened there as well as the other experts of the 
Agricultural Department; and it will, during 190G-07, he laid out and cropped 
in order to ascertain tho relative qualities of the soil in the different plots, 

{i) The land attached to tho pumping station at At tur in tho Chingleput 
district will be devoted to the growth of perennial cottons (including caravonica), ' 
fodder production and fruit growing. 

{j ) The agave plantation at llindnpur will he worked as heretofore' with 
a view to determine data as to the intervals of time at Avhich agavo loaves can 
he cut with advantage and the rate of production of agavo fibre on the poor 
dry soils of the high country -whoro it is situated. 


(/h Tohacoo.- 


-Pending 


the entertainment of an Agrioulturai Chemist 


and a skilled curer, tlio rough and ready lest now being made, in respect .of the 
Tolue of saltpotro oa land near Dindigul in tho Madura district cultivated with 
tobacco under wells where tho water showed little or no nitrate will be conti* 
nued. The cultivation of tobacco at ICtilpatti will he continued in vievv mainly , 
to tho production of seed, the attempts made in tho past to produce a cigar 
leaf having nearly failed. Experimonts in the cultivation of foreign vaficties 
of tobacco on certain lavkas of the Godavari district will bo made by Mr. Barry 
of Oocanada in consultation with the Deputy Director of Agriculture and with 
tho aid of approved and up-to-date appliances, 

(1) Taddy {Oryza safiva). — ^The trials of two sorts of paddy which are 
capable of maturing rapidly and suitable for growth under wells in which tha 
water-supply is limited will he continued at Koilpatti, and the experiments 
already made in the Agricultural Coliego at Saidapofc and at Shiyali and Sivi- 
giri in the Tanjore and Tinnevclly districts respectively, with these and other 
varieties received from the Inspector-General of Agriculture, will ho con- 
tinued. 


(w) Paspalum dilatatnm. — This fodder grass having given some promise 
of value under careful treatment, it will be more fully tested at Koilpatti 
under ordinary field conditions. 

(n) Tho experiments in the reclamation of Alhaline land in tho village of 
Therkuteruvu in tho Madura district will be continued; and similar experi- 
ments will be made under the Deputy Director’s advice hj ryots holding such 
lands in certain villages of the Madura and Moliir taluqs. , 

(o) Gfi-operaiwe experiments. — Bough and ready tests of improved apri'^ 
cultural practices of a simplo nature suggested to tho members of tho Tanjoro 
Agricultural and Industrial Institution are being carried out and will he con- 
tmued under the advice of the Deputy Director of Agriculture and an Agi’ioul- 
tural Inspector; the Deputy Director will also help tho District Boards of 
Madura and Tanjore with advice in tho working of the farms already opened 

or about to be opened by them. 


Section III. — Vetehinahy Imthovewents. 
(i) Extension of inoculation work in the districts. 



Selcotrori-ofToiinff bulls ‘ ’ - 

,JE,aiigyam, and,, Alumbadi, and ibeiv ^I’eeds, namely, Ongole, 

suitable, localities where tbe' seVoral breeds are t^Te i^^io«S:'nl!ages in iho most 

, ;: (iii)- The -opening of additional ^ . : 

. The continuance, of Yeteidnan S^ 

,6f pony breeding. ^ ^ and of tlie encoiVragemeht 


PUNJAB. ■ ’ : • / 

> The current experiments will be continued at fl,r> t;, n -r. 

Farm, .attention being, mainly directed to wbonf Experimental 

, .there, are. variety, maaurial,.h,dva«lir8eed-rate and Zf 
will be wariety, , manurial and, space-betwppn mn-o o^pcrimonts. Tliere 
■fiudigenous and mcolimatised American cottons 

^Egyptian cotton, successiye sowinS will b the jattor and with 

sowing. ' Selection and bybridizatfoii will be carried on^ 

cotton. ' Other minor oxperiments are in hand witli wheat and 

/for fodder, jonmr {Andro^ogon sorghtm) simarcanp iJidF’ maize, jowar 
fatoi is being extended to 300 acref S n Sl%ro The 

.Seed, distribution, will bo nnderfahe’n on foSmbTe 
Sargodha Seed.Earin of 600 acres is now fully uSr cultiV-^ Tr^i*- 
■to supply the colonists in the Jbelum Canal wUh seed o/S to 

; , 2.. Ontside tbs farm, progress wa^mifelX t, 

.. plants flonrisbedtin all plots, bnrit t ^fXnato th f oo°““ 

^ visitation of boll-worm resulted in the nrT,ctio^lW nn u^ipiecedented 

..varietios : of , cotton in the Central Punjab A 

cotton, about a G-anna crop, has however, been collected’ at Sgodh ““ hfa 

K^oTstM/ietrSeloS" 

. . , 3; m.e operations -with a ,vie^ to the selection and distribution of wood 
seed of the best indigenous varieties of cotton wei'e similarlv nffpnfpri a ^ i 
^ start .will be made in 1906. A report is awaifodXXSt„ro f^tl 
Gorernment of India, who very kindly visited the affected district°8 as to the 
.- cause of.tbe abnormal spread of boll- worm. Should any remedial ’ Lamres 
•be suggested, the Eeparfment will endeavour to carry them out. Seed will 
also Lave to be, imported into the tracts where there was no outturn at all 
4 A<new 600-aere farm will be established in tlie Eastern Puniah ’ 

■ tnte.wilHe ^ed” CoHoge aod Eosiarch Insti- 

6. A bilii.breeding farm will be established at Sargodba. The Vclerinarv 

Depai^tmen t is being steadily developed. Preventive inoculation and Iho supolv 
01 suit'cible bulls in districts sre tbe two most importunt objects. 


BURMA. 

s ® ^ 

2.'. I have no addition to suggest to the programme of subjects to he con- 
sidcred-at the next meeting of the Board. 

With regard to the provincial programme of agricultural work for the 
coming year, I have the honour to say that Mr. MacKenna’s Note on the 
Programme for 1906 practically liolds good for 1906 so far as the general work 
of the:Agrioultural Department is concerned. It is proposed to continue the 
'maintenance of the six Experimental gardens mentioned in paragraph 2 of that 
.Note ; to continue the; distribution of various seeds — English vegetable seeds 
Havana tobacco, locally grown wheat seeds to other districts of the province* 
tea, coffee, American street potatoes and ground-nut. Lucerne grass is again 
- 'SoVe.&'a, ' ' ' ’ . 




being tried in Mandalay and cotton and Manila bcmp in various districts ol 
Upper Burma. Agricultural and live-stock sbows U'ill be beld at — , 

(i) Sagu in the Miiibu District for ibe Minbu Division. 

(ii) Detpadan in the Tbarratraddy District for tbe Pegu Division.* 

(iii) Pyawbwe in tbe Taruetbin District for tbe Moiktila Division. 

(iv) Bhamo for tbo Bliamo and Myitkyina districts. 

s 15 r-" ^ * s 


CENTRAL PROVINCES. 

There are at present three experimental farms in tbe Central Provinces, 

Experimental work. Uagpur, with an mneive at 

Experimental woric. Telinkheri, for the cotton and jaar 

country : one at Labandib near Raipur for tbe rice country, and one at 
Powaikbera near Eosliangabad for tbe ivbeat country. They are notv being 
increased to an area of about 300 acres each ; and a new farm is being added 
for Berar. It is proposed to post tlnee European Superintendents to the 
administrative charge of work in tbe cotton, rice and wheat tracts, comprising 
experimental work at the farms and demonstration work away from bead- 
quarters. The experimental work on which the Department will be engaged 
during the year will fall under tbe following heads. 

2. A large number of tbe more promising varieties of cotton both foreign 

and Indian are being orossed with the 
object of discovering varieties with lint 
of good quality and long staple that ai’o sufficiently hardy and productive 
to commend themselves to local cultivators. Tbo twp varieties that 
predominate locally are tbe productive but short-stapled jari and tbe long- 
stapled hemi, capable of spinning counts up to EO’s, but giving a much 
smaller yield than jari. The weak point of Egyptian and American varieties, 
not excepting even our acclimatised upland Georgian, is ^ that the leaves 
curl np and turn red in patches towards the end of tbe rains, and attempts 
will be made to find a cross that will not do this — a- cross of Egyptian and 
Khaki looks promising at present. Selection of seed from those plants of 
Upland Geoi’gian which remain strong and healthy throughout will bo carried 
on. Tbe cultivation of caravonica and local tree cotton begun this year will 
be continued. 

3. A faudy goed rust-rosisting wheat has been obtained ; but tbe results 

of the season, 1904i-05, while not conclu- 
sive, lead to the belief that species which 
are rust-resistant in tbe south of tbe province are not so in tbe north ; and the 
experiment V ill be extended to tbe northern farm at Powarkbera.^ Hybri- 
dising experiments will also be carried out there. 

4'. Several species of fooder crops, such as Japanese fooder, and various 
Fodder crops. sorgliums aud drought-resisting grasses, 

will continue to be tried. It is hoped 
to make a trial of some of the native Australian grasses which are said to be 
really drought-resisting and to produce good fooder. 

6. Me have at present on tbe Nagpur Earm two Entomological assistants 
1 1 ..j- who are studying tbe pests that occur 

on the larm and in its neigbourhooQ, 
under tbe directions of tbe Government Entomologist, Experiments have 
been made with insecticides, especially on insecls infesting cotton and rice. 

6. Various series of experiments will be continued on tbe effects of 

different manures, tillage, methods of 
tillage, and irrigation on wheat and 
kbai’if crops. 

is being carried out on tbe comparison of the 
T^- „ different methods of rice cultivation in 

E.oconlhvano.. Provinces, while the cultiva- 

tion 01 jutej lias been experimentally undertaken this year, will be 

^ntinued. The four methods of rice cultivation practised in the Central 
rrovmces are— transplantation ; sowing by previous germination;- sowing * 


ContinuouB cxporimcHtB, 

7. Experimental work 




simple sowing in .sitv. ‘An 
'•Jmportant subioct,,ot invesUgation is Avliothcr with, the lowoi- rainfall and 
. loss o(5cienl‘protootion of Clihattisgarh, the local method of cross-ploughinr 
does hot. talcing ouo year with another, give better results than transplantation. 

: 8, Experiments will be carried .out on the Powavkhera -and Lahhandih , 

■ irngntiontiicxporinicnir, - ' - farms to discoTcr the duty of water in 

• ' ’ . ' ' . , j ' 1 , various classes of soil, the maximum 

.'-.'intervals between waterings and other points on which information is required. 

, A pipq.line.and a metre in the form of a small double concreted tank with a 
^aiigc 'which can. be filled from, a well or canal an A emptied into tbe field, are 
being laid down. As ho really reliable figures at present exist regarding the 
v.duty .okwater in the Oenlral Provinces, the results of the experiment will bo of. 

■ importance to the Irrigation department. 

■ -9. 'Doulilc-cropping experiments in the Lahhandih farm will bo carried' 

' , ' ' jiiscclinneo^. ■ , out to discovci’ the comparative advan- 

, tages of broadcasting while the rice is 
standing, and of drilling, in the second crop after the rice is reaped. Eice 
-y.dbublB'cropped with pulses or linseed is an important crop in the Ohhattisgarh 
and Pi^ainganga districts. 

The eradication of leans {SaGoharvM sj)ontaneum) will be again experi- 
mented on. - The Batchelor plough, which has a knife-liho edge and cuts the 
kahs infested surface into squares by cross ploughing, has so far given the best 
,,ibsnU,s. Aloe cultivation Avill he altcrapted on light red soil near the Ohbattis- 
' garb .Earm, with the^ hope of inducing a European firm to start a fibre- 
, cleaning installation in the neighbourhood. Concessions of laud are under 
oiler to such firms for aloe planting. 

. ; ' Experiments will bo undertaken to discover the best crop for this light 
red soil, which is found over laterito, sandstone or limestone rook in consider- 
able areas. . A booklet for the use of visitors to the Eagpur Earm is under 
preparation.:, . ' 

, ...Eew implembnts will bo purchased and tried from time to lime. A typo 
, of silo of cylindrical shape made of corrugated iron on a stone foundation will 
he tried. ' , 


- ,■ 10.' The administration of demonstration work will be carried out on the 

■ following lines. The province will bo 

■ . divided lor tbo present into three areas, 

each under the control of Supervisors in charge of operations in the wheat, 
rice and cotton ’ tracts. It is hoped that two, if not three, of the European 
Earm Superintendents alluAed to in paragraph 1 will bo available by that 
tiino: but they will probably he hardly sufficientiy conversant with local 
conditions to exorcise the control which will ultimately bo required of them, 

. Under each Supervisor will he about seven Agricultural Assistants, trained at 
, the v^griciilturarCollcgO' and the T’arm, who will each bo in charge of a 

particular demonstration plot or group of plots or will demonstrate the use of 
Soum implements or improved method. The question how far the interest and 
assistance of the District authorities cau ho elicited by delegating to them 
some portion of the responsibility for and administrative as opposed to technical 
, control over district demonstration work is under consideration. 

- .. ‘ Agrionltural associations will he kept in close touoli with all demonstra- 
tion work ; and meetings of these bodies will be hold at experimental or 
demonstration plots whore praeticahlcj this measure having proved a success in 

the omment year. , , , , .i, . i 

, The particular features of demonstration work that wall ho attempted 

during the year, will be — „ 

w. ‘ 11, TJie introduction of improved methods of cultivating juar and cotton 
. . into Ohhattisgarb. ^ Thq system of 

‘ ‘ Jair niid cotton, sow'ing cotlou and juar by tbo threc- 

row'od drill lias proved, its EUjieriority in many districts of tbo Central 
Erovinecs. The special advantage lies in tbe fact tliat^ the bullock hoc can 
he, used for wedding, saving the cost of labour, and giving a_ superior tilth, 

, the advantages. of, which to the crop arc particulaidy marked m a wet season. 
Ohhaitisgarh has hitherto grown practically no juari at all and a little very 
ihferior cotton. It is hoped to extend the cultivation oi these two crops, 
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and to substitute the improved metliods for ^ tlie broadcast local sowing 
The demonstrations have been going on since the year 1899; but a 
systematic attempt to spread tbe system was not made till 1902. The result 
has been to increase cotton cultivation in tbe area near the Central Provinces 
cotton mills, but not on tlie improved lines, and tbe new methods Lave not 
yet caugbt on mucli in other jdaces. Drainage of these crops in the heavy 
soils of Chhattisgarh hy shallow open drains ahoutl'6"x9" has given good 


results. 

12. In upland districts the growing of saison {Brassica cainpestris) as 
^ a second crop after maize in fields close to 

■ village sites has been found to give good 

results, and attempts will he made to spread the practice. Some difficulty 

has been experienced in obtaining seed. 

_ ^ • 13. The distribution of the seed of 

us -proo \7 ea . Variety to members of District Agri- 


cultural Associations will be continued. 

14. It is found that silos do not give good results when made below the 

ground save in certain special soils. 
Where wheat-stores built above ground- 
level are not available for silos, some discrimination has to be exercised in 
the selection of a site : and more care will be exercised in future in the 
conduct of these experiments. An increased staff will enable us to make 
longer preparations. ^ \ 

16. The distribution of this manure to members of District Agricultural 
„ , Associations and its application by peri- 

patetic Agricultural Assistants to rice 
and irrigated wheat will be continued. Cave will he taken wherever possible 
to select two similar plots, one of which will be treated with the saltpetre 
and the other left untreated ; and to compare their results. 

16. The practice of nickliug juar seed with sulphate of copper has now 

Prevention of sn^at 5a ja‘a.. ? recognized OS advantageous -by a 

large body of cultivators in the south- 
west of tbe province, and matters have progressed beyond tbe stage of ^ isolated 
demonstrations by Agricultural Assistants. Eevenue Inspectors who- have 
mostly passed through the Agricultural class have been ordered to demon- 
strate the practice on a large scale. 

17. This practice, which was recommended by the Irrigation Commission, 

Irrigation of rico by wolls subsidiary to tanka UOt yet had a fail trial. It Will hO 

continued for at any rate another yefir. 

18. This will be continued at one or two selected Municipalities by 
The Meogber systom of Boirngo dispos.ai. Agricultural Assistants. Owing to the 

apathy of Municipal Committees, the 
exploitation of sewage-fed land has not hitherto made any particular progress 
save in Nagpur itself. 


19. Small plots will he taken up under the larger storage tanks as they 

Domonsiratious in irrjgnlion ureas. COmo into Operation in Ordci’ to shoW 

the cultivators precisely what advantages 
can be expected from the free use of water. This year free wheat seed and 
free water are being given at two irrigation areas to a few selected tenants 
who agree to plough up their rice stubbles and so irrigate wheat. The same 
practice will he continued ; and demonstrations given of the more profitable 
practices of double-cropping, etc. It is anticipated that the people will be apt 
to confine their use of the water to protection of their rice crop in a dry 
year unle^ their attention is especially directed to tbe large profits which the 
free use of water may be expected to bring. 

20 . The rise in the w'agcs of agricultural labour is leading the people 

Improved impiffinoatg. to consider the desirability' of using 

. . labour-saving appliances, and applica- 

tions tor winnowers, fodder-cutters, and threshers are increasing in number. 
In one district the people are making enquiries about reaping machines. It- 
18 also believed that a cotton gin of the ordinary type, run at a comparatively 
ow speed by bullock power, will advantage large cultivators or village 
communities, who can use their own hiillocks on this work when they would 
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otherwise beidle; and can ens^^^^ return of .their own seed undamaged 
and nmnixed. Demonstration work will be carried on by Agricultural 
Assistants and Super visois with these implements in as many districts as possible 
In demonstrating the use of the round-about bullock power machines, it has 
proved inexpedient to attempt to take them about to too many places, owino- 
to the risk of damage in transit and the difficulty in training local bullocks t? 
tbe work and in setting up the luaohme. The fodder cutter that gives the best 
results is the Harder Ensilage Cutter, costing K136 in iNagpur. A horizontal 
out has proved best for juari and cheap horizontal cut machines do not seem 
- to be produced by English firms. Doth this and the winnower can he worked 
by bullock power or by baud. 

21. A party is this year to tour through tlio principal sugarcane tracts, 

Sugnrcauo cultivation Bnd proi'nrailon of rtt/n to cnquiie iuto tbe varieties gi'owu aud 
' , . their methods of cultivation, to obtain 

and forward for analysis specimens of the juice aud qw', to enquire into the 
different forms of disease and to demonstrate* tbe improved Poona mill and 
evaporating pan. This was done in the preceding year, with no particular 
results proportionate to the expense involved, save that several valuable 
analyses of gm' aud juice were obtained. The advantages of this mill over 
the lighter type of iron mill used in Betul are doubtful, as the Poona mill is 
more costly and takes more hulloclc power to drive it than the lighter Betul 
mill ; and the main advantage of the Poona pan— economy of Ifuel— is not 
conspicuous in a country where fuel is so abundant as in Betul and B.ilao-hat. 

It is improbable that this particular demonstration will he resumed another 
year. It is my own personal opinion that tlie introduction of these small 
improvements will have no effect in averting the decline in the growth of 
sugarcane in the Central Provinces, and the only method that gives any 
hope of this is to got large contiguous areas grown round a central sugar or 
par* producing installation. Existing irrigation tanks are about to be largely 
supplemented by the operations of the Irrigation' Department. The 
sugarcane tract, where the largo sugarcane tanks mainly occur, is about to 
be opened up by a new lino of railway, and efforts are being made to induce 
some large firms to set up a central installation. 

■ 22. In the current year attempts were made to distiibuie selected cotton 
, , , seed on a somewhat extensive scale. 

Tmp>oT.dcoUon.=ocd. Large quantities of 'seed from the best 

tracts were bought up, both departmentally and through the agency of the 
mills, and specially ginned ; these wove sold in various cotton districts. 
Besides this, agreements were made with certain cultivators that they should 
groAV cotton in sclootcd fields on lines specially calculated to give a good seed 
yield; tho Department guaranteeing them against any loss in doing so. 
Some difficulty was experienced in keeping tho cultivators up to tho terms of 
their agreement; and success was only ohlaiued in a limited number of cases. 
Ko opinion can yet he formed regarding the quality of the seed ; hut if it turns 
out as well as it is said to look on the successful farms, it will no doubt find 
a ready sale at high prices, as the Berari is usually ready to pay an enhanced 
rate for good seed. The experiment will ho continued on the same lines 
next year. 

23. I shall endeavour to depute an Agricultural Assistant for a term of 

years to one or other of the western 
Dcraonutnitionwort inFcndniory StaicK, Chliattisgai’h Eeudatory States that have' 

Aken up cotton-growing for the Central Provinces mills. The influence of 
he State authorities has been successful in spreading tho growth of cotton in 
he last few years, and it remains to encourage its cultivation on improved 
ines. The interest of tho Eeudatory Chiefs in agriculture will, it is hoped, he 
jlicited by the establishment of a demonstration plot under an Agricultural 
assistant in connection with tho Rajlcumar Eeudatory Chief’s College. 


0. E. LOW, 

of AgriGiilturet Central Trovinces. 


2707 R. & A. 
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EASTERN BENGAL AND ASSAiM. 

;( K « i’ 

♦ 

2. The programme ol woilc of my Department includes the following 
items : — - 

(1) Ec-organisation of the AgricuUnval Department. 

(2) Establishment of a Central Earm, probably near Dacca, 

(3) Continuation of investigation into questions concerning jute by the 

jute expert, - 

(4) Establishment of an experimental sugarcane plantation at Jorhat, 
(o) Sericulture, 

(6) Organisation of the experimental farms at Kangpur, Chittagong 

and Eiampnr Boalia, and 

(7) Continuation of fruit and spice cultivation in the experimental 

farms in the Kliasi and Jaintia Hills, 

4. I regret I am not prepared to offer any opinion at present on tlie cuiri- 
cnlnm for agricultural colleges. 


PROGRAMME OF EXPERIMENTAL AND DEMONSTRATION M’ORK AT THE 
UPPER SHILLONG EXPERUIENTAL FARSf AND THE SIDLLONG 
FRUIT GARDEN FOR THE YEAR 190G-lfl07. 

— Thcfiotno iuBlitutioDB nre mnnivgcd ns one coiirern.] 

1. Potatoes — 

(a) Trial of varieties. 

{&) Trial of Bordeaux mixture as an insecticide. 

(c) Trial of manures. It is proposed only to try liming and green 

manuring. 

(d) Distiihution of seed potatoes of the varieties that have been found 

successful. 

2. Jnirodnetion of European fimts and fitiis of ihe scnii-tmperaie 
climate. — These include apple, pear, cherry, plum, apricot, peach, grape, 
gooseberry, raspberry, ciuranl, strawberry, fig, walnut, almond, loquat, tree 
tomato, chorimoyei'j and mountain papaya. 

3. Distribution of ii'ces and feeds . — Of such new fruits and vegetables as 
Lave proved successful. These include Austialinn pear, stinw’herry, fig, Spanish 
chestnut, rhubarb, asparagus, and a large fruited variety of squash {SecMvm 
ednle). 

4. Trial of ncio crops — The new crops proposed to ho tried next year are 

three varieties of American sweet potatoes (Now Jersey, Virginia and Nan- 
semond), a new Hire called New Zealand flax {Dhornmm of which 

seed has been obtained from New Zealand, and Jerusalem artichoke. 

C. Tearing nnivoltlnc silhcorms. — The experiment uas begun in 1004 and 
has twice proved very 6iicces<^fnl. It will he repeated next year, and efforts 
will ho made to popularise this now industry in the Khasi Hills! 

6. Cattle breeding. — The breed sought to he popularized is the half English 
hreed from Patna. 

7. Introduction of DnglisJi pigs, — In the hill districts. 

8. D reservation of fodder in silos. — Efforts are being made to make silo- 
making popular among the Khasias. 

9. Trial of certain remedies for insect and fnng7is pests. — Becomroended 
by Mr. H. Lefroy and Dr. Butler. These refer to various species of beetles 
infesting fruit trees at Shillong, and to fungus pests attacking grape, peach, 
currant and strawberry. 

10. .Apiculture.-— llx. Lefroy has recommended the use of Italian queen 
bees for crossing with the indigenous hce. Some Italian bees have been 
indented for from England. 
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PllOGEiiMME OP EXPERIMENTAL TVOIIK AT THE TROPICAL PLANTA- 
, ■ ' -TpN AT WAHJAIN IN THE KHASI HILLS FOR 1908-1907. , - 

, ■ j.' Tiie .planlatiou is used ,as the trial ground for various species of tropical 
■ spices, drugs and fruits. These are as follows * 

A. Spices. Oinnaihon, Dljesser Cardamom, , Glreater Cardamom, Nutmeg, 
-Clove.-, ■ , ’■ ' ' \ \ ■ ■ . . y ^ 

E, Drugs. — Cocoa, Coffee, Camphor, , , , 

C. Druits, 0ranges and. other citrus fruits, Kcw and .Ceylon' pine-apple, 
Bangalore papaya,- Grafted maugo, Grafted Litchi, Sapota, Banana, Breadfruit, 
.'Bauibutau, Soursop, Cherimoyer, ' . , ■ 

- D. Miscellaneous. -^Oaravonica odtlon.' 

, - It is too early yet to obtain definite results iu regard to most of the plants 

''-under trial. . / , * : ' ' • ■ , ; 


--SCHEME OP EXPERBrENTS AT THE RANGPUR FARM, 1906-1907. 

,1. Tobacco for u’rapxiers — (1) Sumatra under shade. (2) Sumatra uithout 
■ shade.; (3) Betweeii rows of tall-growing annual plants, such as rahar or’ 
castor- oil.' . - , 

- U. Cigar-leaf tobacco for fillers — (1) Cuban. (2) Maryland. (3) Virginia. 

. (I). Yellow Prior. (5); Conneoticut-seed loaf. 

. ' : . Ill; Cigarette tobacco — The same four kinds as arc now being grown — ^ 

' Caralla, Isabelli, Siiri, and scented leaf. 

. IT.', Ginger, (an important local crop) — Compare; (l)Local. (2)J'amaica. 

13)' Cochin. (4) Calicut.' 

This will be in continuation of an existing experiment. 

. ‘ . V.. Potato — varieties, luV., Nainital, Patnai, local, and other good kinds — 

, . , . : Maize,. sorghum, cowpea, and such woll-lcnown varieties of fine rice 
(e.f/., Xataribhog at Dinajpur), as we l)avo found to giw well 
- , hero,' may bo cultivated as demonstrations. There need be no 

; . . / comparative experiments with these. 

, Tlio present area is not sufficient for any extensive experiment with sugar- 
cane or jute. ' I would leave them out for the present. A small area of sugar- 
. cano.may be grown for tho purpose of domonslratiug improved methods of 
£^?0’-maldng. 

‘ .Considering that the entire lorvlaud area becomes one sheet of water 
during the rains, I should hardly think any reliable results could be obtained 
fiom comparative manure experiments with winter rice, which I find men- 
iioned.in the cropping scheme for 1905-190G. Some experiments of this nature 
, have been made this year, but I fear the result will he devoid of any value. I 
; gather from what tlio Superintendent told me that tlie various plots under 
experiment , were planted at different times, and they are not all of them 
situated. alongside of one another and the plots vary a good deal in level. 
These facts, combined with tho facts alluded to above, namely, all the rice 
fields being covered with one sheet of water, will loh tho experiments of any 
value they might otherwise possess. 


.. SCHEME OF EXPERIMENTS AT THE GAURIPUR FARM, MAIMANSINGH, 

\ FOR 190G-1G07. 

. J. crops- (1) Wheat. (2) Oats. ,(3) Barley. (4) Cotton, I 

liavo added barloy because it is expected to do as 'well as wheat or oats, 
and may even do better* I have not much faith in the success of cotton oulti- 
^valioxL in the plains. It is very douhtCul whether it will he able to compete 
with lute/ and wlictber its cultivation will pay. ^ However, considciing the 

widespread interest wich it has excited, it may he given a trial at Gaurijpur. 

- rW e may try Garo ' Hills and Dacca tree cotton ; also one or two Amei.icau 
, kinds like “Xing’s improved,” of which seed may ho had from the Chittagong 
I'arm. - . ; 
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11. New varieties of existing crops— ‘ , '■ 

(ly Potato — Patna and Naiaital local., * . : ' 

(2) Sugarcano — kliari, sauisara and 'gandari versus local ,(khaii' to be 
tried, also, as ratoons). , ‘ - ’ , ’ • 

(S) Winter rice — (ij) Balam, Maniki madburi'and Kala Joha versus,: 

local Kalijira. (6) Hatisal versus local Lobadang. . - , 

(4) Aubxicq — Pesb wall cmzis; local Oborarnok.' . , - . / 

fJJ. Manure JBxpcriments — , ■ 

(1) Green manuring for rice — (a two years’ experiment : ibe object 

being to see wbetber green manuring followed by. in the ■ 
first year and by aus and aman in tbo second year is better than 
taking two crops of aus and amdn in eacb of the two years). 

(2) Superpbospate and saltpetre against oilcake for, sugarcane— My idea/ 

is that expensive inanni'es,that baye to be purchased, if they are 
at all profitable to 'use in the present cohdition of our agriculture, 
should first prove themselves to be so in the- case of the crop 
which the raiyats consider to be the most valuable, and for 
which they may be willing to incur sonie expense. It is no use 
trying them in the beginning on such crops as rice or jute which 
yield very much less, acre for acre, than sugarcane, - 

IV. Seed selection of viinter rice— • - ‘ 

Much useful work can be done in this direction. ,We should fix upon the , 

commonest variety of winter rice grown, e.g., CJiapalani. The experiment is,^ 
one which should be continued for several years running before any definite 
result could be expected. 

V. Imp7'0ved gzir maldng, * - ■ ; ' 

VI. Use of improved implements — The planet junior hahd-hoe, ' of which 

there is one in the farm, is a very useful implement. It ought to be regularly 
used. The farm bauds are as yet unpractised in its use, I have shown them 
how to use it. I am sure once they get practised they will like the implement. 
The Sibpur plough should also bo regularly used. - ^ , 


hROGKAMME OP EXPERIMENTS IN THE CHITTAGONG PARMi 1906-1907. 

I . — Qrops new to the district — ' - ' 

1. Jute — One good variety, say, desioal. , > • ■ - 

2. Potal. ■ ' . . 

3. Cotton — Bharwar, King’s improved, Garo Hills, Chittagong local, ~ 

and Dacca tree cotton. It is not intended as an experiment to ■ 
test the relative merits of these varieties, but only to ascertain 
whether anyone or more of these kinds can be grown successfully - 
and economically in the district, , . 

4. Potato. 


'll. — Variety experiments — 


1. Atis rice— To contrast a fine variety introduced from,, the 

Provinces and a Japanese variety known as Muslim rice 
common local variety (&«fZd?w). - ' , ; 

2. Winter rice- 


fa) Local rasail rice versus 
(i) Ditto 


(c) 


Ditto 


Kataribhog (Dinajpur), 
versus Dadkani (Durdw’an). 
/''Dansmati ( ,> ,)• 

Badsabhogf „ ). ' 

Manikimddhori (Assam). 
^Hatisal ( „ ), 


versus 




3. Sugarcane — 

Local versus khari and Dacca gandari. 

[ One or two more varieties may be added ]. 


Central 
with a 
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, JIL— Manure eicperiments [ mth winter rice alone j-- 

1, Green manuring with cowpea versus 100 maunds of village cowduno- 
'' 2. Farm cowdung versus village cowdung (each 100 maundp). 

3, Bonejiieal 6 maunds per acre versiis village cowdung 100 maunds 
per acre. 

[ Note effect of bonomeal in the second year. ] 

. Seed'selecUon with—l. Local rasail rice (winter rice). 2. Local 
(a««rice). 

r.—New im^demenis [Usefulness to be demonstrated by continued 
working: in the farm ]•— Planet jxmior hand hoes. “Sibpur” or “Indian” 
plough. Country rako {anclira), not known as yet in Chittagong. Improved 
^«fr-maldng appliances (3 roller mill) , flat pan, etc. 

[ Mr. Uadi’s apparatus may also be tried. ] 

VI, — Methods of cnlUvation — 

llatooning of IcJiari sugarcane. 

— Utilisation of steej) hill sides by terracing and planting fruit- 
trees. 


CROPPING SCHEMB OP THE EAJSHAHI PAEM POE 1906-1907. (EXPEEI- 

MENTAL CULTIYATION). 

7. Wew crops 

1. Potatd.— Nainifal and Patna (red skinned round, fiom Shillong). 

2. Cotton.— American and Egyptian— 3 or 4 kinds. Garo Uills. Dacca 
tree cotton. 

3. Malachra, — Malacbra Capitata — a new fibre. 

IT, Variety Btcperimenis — 

1. Maize. — -Local variety. Kalimpong variety. Shillong x^ariety. Jaunpur 
variety. 

2. Coarse winter rice — JUaiisal of Assam. Common local variety. 

. 3. Pine winter rice — Dansmati (Burdnan). Dadkani (Dinajpur). 

Kataribhog (Dinaipui’). Badsabhog (Burdwan). Khnsagandhi (Cuttack?). 
Samndrabali (Burdwan), Manilci Madhuri (Assam), Black Joha (Assam). 
[Got fresh seed from original sourccs.J 

4. Autumn lico {aiis ) — Local yarioty, Contra! Provinces fine, 

5. Sugarcane— Local (Jihagra or Jchari). Samsara. Dacca Gandari (and 
one or two more lands). 

6. 'Wheat, — Local wbito. Local rod. Mozaffernagav white. 

7. lute. — (To ho decided in consultation with Mr. Pinlow, the lute expert.) 

777, Manure 'Experiments — 

1. Winter rice (local varieiy)— Tiy (1) Bonomeal 6 maxxnds per acre 
versus no manure. (2) Green manuring with Ehanchi versus no manure. 
(3) Green manuring with cowpea versus no manure. 

[Observe effect in the second year.] 

2. Sugareano (local variety)— 

Try (1) Cowdung 150 maunds per aero versus cowdung plus castor cake 
20 maunds per acre versus castor cake 20 maunds per acre. (2) Similar 
experiment with bouemcal 6 maunds per acre substituted 'for castor cake. 
(3) Similar experiment with bonemeal 6 maunds per acre and saltpetre 1 maund 
per acre in place of castor cake. 

IV, Implements 

1. Soil-inTOsting ploughs .^i^ter rice. 
versus country plough ) 

2. Ditto. I For wheat. 

3. Demonstrate the improved method of sugar-making invented by Mr. 

Hadi, Assistant Director, United Provinces. , 

4. Demonstrate the use of planet junior hand-hoe and wooden clod-crusher. 

2707 E. is A. 
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V. Seed selection— \ , - _ ' , , ' * ^ ^ 

Try (1) Common local coarse Tariety of wiutev rice. ■ (2) Common loo'^V'" ' 
fine Tarioty of ■winter , rico. (3) Local maize. (4) tTnfce (as decided by . Hr, _ ‘ 

, / ■ - 'B.O.BASU. 

Assistant to the director, Depavipient of Land . 

' . Becords and Agrionlkire, JEastefn Bengal 

“ . - . • ■ \ and Assam ■ 

, • . " ' ’ ' ' « 

PllOGRAMME 01? WORK TOR THE AGRICULTURAL - DEPARTMENT . IN- ' 


Chemical Laboratory '• ' 

1. The completion of the analyses, of 56 samples of coffee witli a view to 

gathering any information in regard to quality- of coffee. ' ' - - ; . 

2. The analyses of ‘'famine foods ’* to determine- their' nutritive Value, 

3. The analyses of fertilizers, general routine analytical work, - and woric-'- 

connected with experiments, especially with sugarcane, and tho manufacture of 
raw centrifugal sugar and juggery, including extraction of juice from the cano / 
by different mills. _ ' " ' - ’ , . ' ■ ' 

4. Experiments connected with the retention of soluble feiiilizers in highly-i 
ferraginous soils, especially in regard to pliosphatic fertilizers. ■ 

Eot'Culture House : — - ^ ' ' ■ ‘ V 

1. To study the difference in growth of various agricultimal plants when 

growm in pot-culture house, in the covered yard, and in the open field; and to 
investigate other factors affecting the gro^Yth of plants in pots in a tropical ■ ' 
climate— preliminary work. ’ '• - ' . 

2. To study the availability of bonemeal ' in various soils and conditions, 

and to try to determine the value of phosphate of. iron for„tlry crops. ■ ; 

Experimental Earm — . ' 

The Experimental Earm was acquired this year, 'laid out'into oblong plots:' 
of ~ acre (50 links X 200 links), the wet area sowm with paddy and the dry- 
lands with ragi. These crops show that there is considerable difference in some 
of the plots. After the present crops have been barvested'and weighed, definite 
plans will be made for next year. To overcome unevenness caused by previous 
cultivation and manuring, it may be necessary to treat the entire area^quito- 
uuiformly for another year, and in that ease no oxperimerifs can be made. .''"If , 
experiments can be begun, the effects of green manuring in its various phases,’ 
cultivation immediately after the crop is removed (if possible), diffeient depths, 
of cultivation, the effects of farm-yard manure produced in a box stall and by 
the ordinary Indian method will bo compared with each other and with some 
of the commercial fertilizers. Biffiercnt da'tcs of sowing of various crops and 
different methods of sowing will he compared as far as circumstances-ivill 
permit on the dry lands. On the w^et lands somewhat similar experihiehts’'wi!l 
bo conducted with paddy and sugarcane, as far as time, space and opportimity 
win permit. Variety experiments will take a secondary place to the above. ‘ 


A. LEHMANN, . ' V • ' 

Agricultural Chemist to the G overnmeni of 

B. S. the Maharaja of Mysore, ; 
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CUJtRICDI/A OF S J [JDIFS AT PFOVINGIAL AGRICULTURAL COLLEGES. 

Madras. 

Kttracispai'affvapM IS, ofletierfrom 0. Benson, Bsq., Bepuiij 

BH'cofor of Agriculture, Madras, No. S806, dated the lliU Novemier im. 

In coiiiinualion of my lottcr Jso. 2616, dated the 20fcli October 1905 I 
bare the honour to submit horouith memorandum on the curriculum to be 
adopted in Prormoml Agricultuial Colleges, in which I have embodied 
roffliuks on ]\tr. Pai'bcr s suggestions which were forwarded to me with your 
un-official ISo. 156, dated the 2nd November 1905. 

2, I showed the draft of this momovaudum to Mr. Barber, and ho has 
shown me a draft of a supplemental letter he is addressing the Board on tho 
subject. I do not wish to add any further remarks with reference thereto 
except to say that it .shows that one subject which the Board of Am'iculturd 
will bare to fully consider is what staff will be required ior carrying on the 
work of Agricultural cdiicatiou satisfactorily at Provdneial Collco-es and 
Schools. ° 

S. Eor convenionco of reference, I enclose file « of the syllabuses at pre- 
sent inforccherc, except that in Agriculture, which should be as nrinted in 
B,* B, No. 215, dated tho I3tli October 1902, 


Memorandum. 

As a basis for the discussion of the subject, the Inspector-General has 
asked for recommeudationa as to the cimiculum which should be adopted in 
Provincial Agricultural Colleges. To this end, I would suggest that the 
scheme drawn up by the Committee which sat here rather more than four 
years ago should be forwarded to him. With tliat scheme, I am still in agree- 
ment, though I think that it is capable of improvement. 

The essential points of that scheme are that the purely scientific prelimi- 
naries and elementary subjects which go to malco up a full agricultural 
training should, as far as possible, be finished during the first two years of the 
course and tho last year should ho devoted to their application. The scheme 
includes tho following subjects; — 

General Obomistry. 

Botany. 

Meteorology and Geology. 

Anatomy and Animal Physiology. 

Agricultural Engineering (including Surveying). 

Veterinary Hygiene. 

Agricultural Chemislryj and 

Agriculture. 

A study of the first four Bubjccis is necessary to that of the last two, and 
W'itbout some knowledge of Agricultural Engineering and Veterinary Hygiene, 
no agricultural education or training can ho complete. _ Tho syllabuses then 
prescribed indicate approximately the extent of the studies that is necessary 
in each subject, but I would add tho following remarks on the different 
subjects. 

' General Glicmistn/.—ln this syllabus, I think it possible that Dr. Leather, 
who drew up tlio syllabus, has iiioludcd more than is o.sseutial to the proper 
understanding of the matters cml)roced in the syllabus of Agricultural 
Chomistiy, which, it wull ho seen, covers most of tho purely scientific aspects 
of Agriculture in both its branehes. 

Bofang.—lhe scope of the studies necessary in this subject seems to me to 
ho very fairly indicated in the syllabus, though it may, no doubt, be improved 
on. The syllabus was drawn up hy Dr. Bourne in consultation some years 


Kot prill toil. 



libw this is to t)e out down andean - 
Moreover, tlie subject' cannot'be 
bare acquired some considerable 
Physiology, besides, of course, a 


before the sitting of, the Committee mentioned. J am, however, entirely ' 

ncfreement ' with, the Committee in thinking that it should he developod'in' th?-> 
.way of " the diseases of field and garden crops.” If this he .done,, all that ;is " 
required in Botany hy an, agricultural student would ho provided. The ques- 

tion whether that side of Agriculture which deals with farm crops should be , 
the function of an Economic Botanist or an Agriculturist is a different oneV 

and will he'referred to below. • ‘ 

Meteorology and Geology , — There is no. essential ..connection hetweeh.- 
these subjects, hut the sylltibus indicates the amount of '.attohtion.'that 

should be given to matters which may bo so described. /' . ' ' ’ . ‘ 

Anatomy and Animal P/iysjoZoyy.— Though^ the syllabus appears rather 

extensive, the reality altogether depends on how it is applied, and. though" it;-, 
is probably capable of improvement, it will- serve sufficiently as a basis for 
discussion, which, I understand, is the main thing required at present. ' . \ 

AffHcnJtnral Engineering. — In this subject, I think that the scheme at 
present in force is faulty, and especially is it so because it is designed to servo 
two ends. It should include just so much as.iHndicated in'the 

syllabus sanctioned in G. 0. No. 363 * Educational, dated the 30th'; July: 
1903, it may omit the there shown, the whole of the treatment of ‘ 

Irrigation, there prescribed, may also bo omitted, the portions/ relating, to 
Building construction Soad-malcing may probably ' be ^ simplified,' hut' 
the portion dealing with Machines should be somewhat . developed, "seeirig 
the advances which are being made towards the application of mechanical' i 
power to agriculture in India. . . ' . - ■ ; . 

Veterinary Hygiene. — Here, also, I think that the scope of the training : 
should be somewhat reduced and some of tho matter should possitily ho 
treated by the Agricultural Professor. 

Agrmiltnral Ghemistry. — I do not see 
adequate agricultural training given, 
properly dealt with until the students 
knowledge of both Animal and Vegetable 
fair knowledge of Chemistry. 

Agricidture . — This is the crus of tho whole matter and the scope of , 
the subject, as it should be dealt with, is indicated in the- syllabus -printed' 
in B. P. No. 216, t dated the 13th October 1902. ■ With . so vast a subject 
as is there indicated, some portions of which are capable of being appreciated . 
by any one of average intelligence and to the compiehensibn. of some of- 
which all the other items of the course subserve, and most' of which has:-' 
to be or should properly be illustrated when dealt with hy wliat can be 
shown in the field, it seems to me that it should be extended throughout the ^ 
course, and, what is not provided for in the -scheme under discussion, that' 
tho progress should he tested from time to time. , - ; ' 

I have already also said that I think that the matter bjf the diseases of 
the farni crops should he dealt with under Botany, which should not.- bo bard-' 
to provide when the Mycologist, whom tho Government wish to obtain, has , 
been secured ; and I also think that Entomology, i.e.) P the insect pests of 
field and garden crops, ” and “ Sericulture ” should he separately provided . 
for. Even when this is done, I regard tho work of teaching the. subject as - 
far too heavy for one man, whatever native Assistants, snob as are available ' 
at present, he may have, if he is also to carry on the management of . a 
large experimental farm and tho administration of the College and Institute, 

It is possible that Ihe Agricultural Professor might, in some cases, be , able 
^ delegate the teaching in some brauebes of Eield Husbandry to an Economic’,. 
Botanist and could then undertake General Agricuitiiro .and,,Anirnal ' 
Husbandry himself ; but such an arrangement would not, to my mind, he a 
satisfactory one, for it would almost infallibly lead to the treatment of crops as 
separate entities and not as parts of a whole system of Agriculture. And 
then again there is the further objection of perhaps, under such a system, 
having to force a round man into a square hole. ; ■ /' 

I am most strongly of opinion that, for dealing with Agriculture / 

aaequateJy, two Professors will be needed and should be provided in every/:, 
rrovmcia/ Agricultural College, and more especially so when one of them 
IS to he Principal of a Central Eesearch Institute. , ^ ; 


^ Notprintid, 


t Not piJuM. 
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I sTiggest is tbat the scheme of 1901, as shown in the syllabuses, 
./but not nGcc,ssar|]y tlie .scliemo foiy examinations, he laid before the 330ard 
. ‘of Agriculture .at its next meeting. - - 

•^-iWing now 'to :Mr. Barber’s note, forwarded to me with uh- official 


to Mr. 

A No.' '155, da ted tlio 2nd November 


m one 


, . y, . . 1905, I , would first remark that 

essential we are; In entire agreement— namely, tliat the scientific grounding 
. necessary to a training in .the , art ' of Agriculture . should he the first thin^ 
•.ainied at in nny^ s^eme. Ify, too, he ean work out a satisfactory scheme or 
■,syllabus;pf study in .Elementary Biology whicli would include what is needed 
in Botany, Zoology and Animal Physiology— to be dealt with as one subject— - 
'■Iliave no objection to raise, aud’ Mr. Barber can, no doubt, speak with far 
; more 'authority on the ‘amount of time required for this 'teaching than I 
Veah.- As to what bo' terms Physical .Science, however, I do not think the 
, combination .'suggested at all likely to he productive of good results, for the 
‘ standai^d of . work in Geology and Physics would be far lower than that 
essential in Ohemistry, and, judging from experience, I do not think that 
‘ a sufficient knowledge of Chemistry alone can be acquired by nalive students 
with less; than two 'years’ work. At the same time, I do not think it desirable 
‘that the . class-room work on Agriculture should be altogether deferred, but it 
' should begin in the first yeai- whilst it is most desirable that, if possible, such 
■ a suhject as Agricultural Engineering, which does not demand a preliminary 
' study, of :Natural or Physical Science, should he dealt with at the very begin- 
Vning of the course. 

In.Mr. Barber’s second year course, our ideas do not agree, whilst, if my 
.'conception of what' is desirable withregai'd to Physical Science and as to the 
: other work vvhioh should he taken up during the first year he accepted, it is 
not likely that the students would have got so far all round as to he able to 
go on as he suggests. However this may be, I think that the general idea of 
the development ,oE the course is sound, but whether it is desirable to depend 
on the Botanist or the Agriculturist for dealing with crops must he decided 
solely reference to the personnel of the staff available at the time. The 
former, if nb Entomologist or Mycologist be available, would probably he 
better qualified, to deal with plant pests aud diseases than the latter in any 
case, and in' the ordinary course, I would limit the development of Natural 
Science thereto, although perhaps the subject of Veterinary Hygiene might 
. alsolie so included. 

As already stated, I do not think that the students would or could be 
sufficiently advanced in Ohemistry to take up Agricultural Ohemistry properly 
in their second year, and I also think that Agriculture itself should receive 
attention throughout the course, besides what it receives in the field; hut it is 
not usually advisable to attempt to deal in detail with particular crops until 
the preliminary matters of tillages, irrigation, rotations, etc., have been 
treated. . _ 

• ' . - As to the third year - course, there is no essential difference of opinion 
hetweeni. Mr. Barber an,d myself, though I think that it will not be until that 
time -thait what is known as Agricultural Chemistry can he taken up. This 
third year should he devoted entirely to applied science and agricultural 
practice and before any student is allowed to enter on it, he should ho th oroughly 
, tested in all preliminaries, and these should include any matters agricultural, 
in connection with which a preliminary knowledge of science is not essential. 

In making these remarks I have it in my mind that an Agricultiiral 
College should turn out, as far as such an institution can, men thoroughly 
equipped for starting on agricultural work — ■ it cannot equip them with 
experience ' or the business aptitude which go so far to the making of a 
successful agriculturist — and not he designed to the training of mere manageis 
for small stations where attention is to he limited to a few prohlerus. At the 
first start the demand for that class of men may hetlie chief one to meet, bu 
it would be a mistake to limit the scheme of training by any pre-conceiycd 
idea of what qualifications w'ould suffice in such men. And even on ns » 
I am not altogether in agreement with Mr. Barber, but it is not necessary 

press the point here and now. . , , 

Another point of great importance is what standard of 
to be demanded before any student, cqu be admitted to the course, If a 


IS 


' .- 267C R. &A. 
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good general education and' some previous knowledge of science' is 16 : 1 ) 4 :' 
demanded, the students must bo graduates in science at the TJniversity., Tlia,t 
is not, I think, feasible or even desirable, but the point is a very important 
one in its bearing on the capacity of the students in Agriculture for, appre-- ; 
ciating what will be taught and in the. amount of preliminary teaching- that , 
will be necessary. , A good knowdedge of English is essential. . 

' 0. BENSON, ' 

. • . ; Jbepiity Director of AffricuUm'e. 

Iffemorandim on Agricultural Education in Frovimial Oollcges. 

• It would be well, in the first place, to remember that Agriculture is^ not a 
science but an industry. In this, respect it resembles Eorestry, but it is ah 
industry which calls for assistance from an extraordinary number of sciences, 
such as' Botany, Chemistry, Animal Physiology, Geology, Veterinary Science, 
Entomology, Mycology, Surveying, Engineering, Physics and a certain amount 
of Bacteriology in connection with dairying and the biology of soils. . ^ 

Some knowledge of all these sciences is necessary for a full agricultural 
equipment, but obviously such knowledge cannot bo obtained in an ordinary 
technical college. "We may, I think, take it as a rule that, with a good educa- 
tion and some previous knowledge of tlic subject, the elements of a science may 
he mastered by a year’s hard work, and the most rapid workers^ in English 
-Universities have been unable to obtain, this elementary knowledge in more than 
three subjects in two years’ continuous hard work, although carefully prepared 
beforehand. /, - / . 

■ Allowing, then, two years in an Agrioultuval College for the preliminary ■ 
scientific grounding, it will ho obviously, impossible to teach the elements of 
the sciences mentioned above, with the use of the ordinary (ext-bopks. Tho 
scientific training will have to be cut down to the lowest possible 'minimum and 
even the soienco taught must be off the beaten track and have a distinct 
agricultural bearing. • , , . 

My opinions on the subject are not based upon any actual agricultural 
teaching. I was, however, Professor in the Eoreslry Branch of the 11. 1. E, . 
College at Cooper’s Hill for three years, and I base my remarks — , , - ' . 

(1) on a knowledge of the scientific subjects taught to the Forestry men 

at Cooper’s Hill ; . , ^ , 

(2) on ray experience of tlic attainments and requirements of Forestry 

officers in India ; . , ‘ . * 

(3) on my knowledge of what is wanted to make a successful manager 

of an agricultural farm in Madras. ; - 

I have examined with care the report of tiic Agricultural College ,Com- 
mittee printed in B. P. No. 216, dated the 13th October 1902, and P notice' 
that although most of the subjects are admirably dealt with, there is still a 
tendency to try and teach more science than it is possible for the - students; to' 
learn in the lime. This is especially the case with Chemistry which, from the 
syllabus, should lake as much time as all the other sciences put together. ; I 
presume that this prominence given to Chemistry is due to the fact that a 
Chemist was the only scientific man in the Committee. Some knowledge- of 
Chsmistry is undoubtedly necessary to understand the soils and manures and 
the elements of Botanical Physiology. But what- need has ,a successful 
manager of farms for a knowledge of “ (JganogenMid Derivatives, Cyanogen, 
Hydrogen, Potassium and Silver Cyanides, Potassium fcrro-cyanidoj Potassium' 
ferri-oyanide, Cyanic acid, Potassiuum sulphooyanido,” and much /'more ’ 
of the same character on page 8 of the B. P. ? It is even doubtful, with a 
Superintendent of Farms or Agricultural Chemist in the country, if the manager 
of a farm will ever be required to draw up the simplest scheme of manurial ; 
experiments, wliilo with the analj'sis of the soil and vegetable products ho has 
nothing to do. An Agricultural College is no place for the teaching of pure ' 
science, and I maintain that the syllabus in Chemislry.is entirely beyond the 
scope of a technical college with a three years’ course in Agriculture. ' - r- ; 

Owing to the number of sciences cohoerned, it will he obviously impossible 
Cither to obtain a separate lecturer for each or even to give a - separate Ooursp 
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;m 6acb. A cectain amount of amalgamation will therefore Im neoessarv, 
Jt IS proposed to allow a lliree~an Agriculturist, a 13otaSt 

and a Chemist , and the following suggestions arc based upon that idea. The 
general line of worJi should he to proceed from the soientifio to the teohuioah 
and_ at the same time from the simple to the advance. There is no part of 
a science more advanced than its correct technical application. I would 
suggest as a general nils that three liours of teaching in the class rooms is' 
quite sufficient lor any one day. An average student is incapable of 
assimilating more. The scheme here prepared a lows for one leoture and two 
hours practical work each day throughout the three years. 

I wonld devote the first year’s teaching to the elements of Natural and 
Physical Science, the second year to the application of these to Agriculture; 
and during the tliird year I would place the students directly under the 
Agricultural Professor to .be taught the principles of Agriculture. During 
the whole of the throe years I would give the men two to three hours in the 

fields each day, and probably more during the third year. The actual teaching 
in the class rooms I would limit to three ho^rs a day, and I think that at least 
two hours should bo devoted towards.the end of each day to writing up tho notes 
for tho day and preparation for the next day’s work. In all eases I have put 
down three hours’ teaching each day, usually divided into one hour’s lecture 
and two hours practical ivork, hut tho exact suh-division of this period of 
academic teaching might ho arranged by each Professor as suited his suhioet. 

The following scheme is suggested ; — ■ 


, First ycai\ 

Natural ScienGe^ including Elementary Biology, the elements of Botany, 
Zoology and Animal Physiology. Lecture one hour, practical work two hours. 
Three times a week throughout the year. 

J?hysical Science^ including Physiography and the elements of Geology, 
Pliysics and Oliemistry. Three liours a day on days alternating with tho 
Natural Science lectures throughout the year. I would hold an examination 
in science at the end of the first j'eai’, for I know from experience that 
examinations are the only things to make some people work. 


Second year. 

In the second year I would apply the rudiments of Physical and Natural 
Science to certain portions of the farm work. The Natural Science would he 
developed in tho direction of Economic Botany and Veterinary Science, while 
the Physical Science might he expanded in the direction of Chemistry and 
Engineering with Suiveying. These courses might he suitably defined as 
Agricultural Botany, Agricultural Ckemistry, Agricultural Physics and so on. 
There would Be four equal courses, tho details of which would have to ho 
developed by the leoturor. Economic Botany would include a study of the 
crops in Madras, their commoner pests, whether insect or fungoid, tlie elements 
of geographic distribution of crops, occology of plants, heredity, cross-breeding, 
etc. 

Each course would occupy one term, three hours a day, throe times a 
week. One hour for lecture and two for practical work. I would recommend 
an examination at the end of the second year, although this is less necessary 
than thoso at the end of tjio first and third years. The teaching in the second 
year would no longer he pure science and might he considered as an integral 
part of Agriculture. 

T/ilrd year. 

In tho third year I would place the students entirely under the Principal 
with one or two competent native assistants. The students should have a full 
course on Agricnliuic. [t might ho loft to the Principal to deal with any sub- 
ject taught in the second year more fully if he found it desirable. ^ Special 
courses, such as Dairying, Earm Management, Accounts, etc., should bo included 
in the farm work. At the end of tho third year, an examination should he held 

in k griculture in its widest sense. , 

The course thus outlined would furnish us with students haying a general 
knoAvledge of tho principles of agriculture with some experience in farm Avork 
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and management and a good idea of what , assistanco could be obtained on ; 
reference to Iho vaiious scientific exports. , Such inen could 1)o drafted at once 
on to .the 'farms as 'Assistant Managers. If it is thought necessary to aCfordA • 
training for teachers of the ■Gollego or Apsislanls in the laboratories of - tliq" 
various specialists, promising students -might be sent for a iurtber - course , 
of two years at Pusa, but, considering tbe local Madras conditions,. I thinlc. it.- 
would be preferable if those sliowing' aptitude in any particular du-eotioir wore ‘ 
made pupil teachers in the College or apprenticed to the various specialists in - 
the Agricultural Department. ' - - 

It will he useless to go into detail regarding the various syllahuscs in.thd^ 
College courses. This may bo dealt with by a Committee if desired, hut if such 
a Committee is called together, it should contain representatives, of all the 
sciences required, and the first duty of such a 'Commiftee would ho to apportion 
the iime availahle for each science according to importance from a practical 
agricnltnral point of mc%o. ^ , 

The stall required to carry out the scheme would not.bc large. Three ' 
whole-time European Professors in»]Biology, Phy.sical Science and Agriculture. 
Competeut uative assistants one each' for the Biologist and Physicist and 
two for the Agriculturist. The latter’ will also require the ossistaucc of the farm 
officers for carrying out the practical work during the first two years. An 
assistant will he required in veterinary Science and another in Agricultuial 
Engineering and Surveying. The working of this limited stall with this limited 
programme would ho very heavy, and it is idle to imagine that they' need not 
ho whole-time Professors. ' ■ ’ 

0. A. BABBEE, ' 

Government Botanisti Madras. 


Better from G. A. JSarher, Bsq., Government Botanist, Madras, 2vo. S8d , . 

dated the lOih Novemher 1905. ' ■ ./ 

In continuation of my memorandum of the 31st ultimo on Agricultural 
-Education, I have the honour to st.^tc that it was dr.an n up on the, understand- ' 
iugthatl should not have an opportunity of discussing the matter with the 
Deputy Director of Agriculture. I have now liad this opportunity, and ■ 
Mr. Benson has shown mo a draft letter containing his views on the subject 
with ciilicisms upon my memoianduni. I am glad to find myself in general 
agreement with that draft. But, as it appears that I have not been myself 
clear on certain point. t:, I subjoin the following remarks, it being, all along 
understood that such a sebeme as the ono I proposed must inevitably depend 
upon tho staff available and the qualifications of the individual Professors. - 

2. Tho scheme was drawn up for three whole-time Professors and an 
endeavour was made to divide tho work as equally us possible. An elcmen- : 
tary study of plant foocls is of course included in Botany under the sub-head 
Physiology. The study of the crops and their pests and tho priuciple.s of , 
cross-breeding have been delegated to the Economic Botanist. I consider, 
that it is advisable that the crops should he studied early, so that when the 
agricultural Professor deals with them, the students will have a good know- 
ledge of their biological characters .and chief products, ’ ■ 

3r It is not supposed that students in the college will, as a rule, have 
any previous knowledge of scienoe. Tlic main object of the course is to 
provide managers of local farms, hut there is no reason why, as time goes on, 
the scheme may not ho expanded, so as to give tho superior training which 
Mr. Benson desires. 

4. As regards tho course in Physical Science, it is obvious that,_tho , 
subjects dealt with will require a very different amount of time, and Chemistry 
would prohably lake up a good deal more than the rest, lity criticism re.gard- 
ing this subject in tho syllabus refers entirely to General Chcmislrg and not 
to the Agricultural Chemistry. It is difficult to separate the . latter subjcct - 
from Agriculture, hut I would like to confine tlie purely chemical part to ; 
the second year. If it is thought that the lectures are too close together 
(three times a week), the course might he continued througb thd whole of -' 
the second year, at less frequent intervals. - , - 
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i would desire tliafc fcliG wliole of the course in Physical Science should ho 
'' thade as elastic as imjiossible. If the modifications suggested will not allow time 
enough, a part of the time devoted to Veterinary Science might be used. I 
regard it as impossible to teach the students the Science of Chemistry so as for 
them fully to understand the chemical processes in agriculture, and where this 
is the case, I ^ think that the knowledge imparted should he empirical. 

5i I am in agreement with Mr. Benson what it would be a good thing 
Jo teach certain portions of Agriculture from the beginning, Ihe study of 
soils, for instance, might be included in Physiography and Geology and there 

u^i§ht be found time to introduce Agricultural Engineering earlier in the 
course as a part of practical Physics, but I would deprecate any change which 
would prevent the whole of the science as such from being completely finished 
in the first two years. 


Bomhay. 


PROPOSED REVISED CUKRICULUM OF STUDIES FOR THE AGRICULTURAL 

COLLEGE, POONA. 


' First Examination in Agriculture. 

>Subjcot I. — Mathematios and Physics. (Two papers and one 

practical.) 

i*' 1, MATHEiiATics. — Mensuration and Surveying (oDo paper and a practi- 
cal). 

Mensuration. — Areas ; of plane surfaces including land, roofing, brick- 
work, etc. 

F oUmes of solids, regular aud irregular, including capacities of tanks 
ponds and wells. 

Bsiimation ; of quantities of materials for walls, roads, buildings, excava- 
tions, embankments, and so forth. 

Weight', of hay, cattle, and so forth. 

Surveying. — Construction of scales. Surveying by the chain and cross- 
staiT. Field book. Surveying compass. Method of plotting surveys. Level- 
ling. The Y and Dumpy levels and their adjustment. Levelling. Field book. 
Bench marks. 

The practical -work should include tlio dividing of fields into plots of 
different areas for agricultural experiments; the laving out of farm roads, 
water-courses to servo irrigated fields and the drawing of a rough plan of a 
farm building. 

2. Physios. 


GeneraU 


The measurement of length, area, volume, mass, density, time. 

Uniform, uniformly accelerated motion. 

'•Force, weight as distinguished from mass, stress, pressure, tension. 

JHiiergtj. powor or activity, horso-pow'er, energy of gravitational 
separation or potential energy, energy of motion or kinetic energy, transforma- 
tion of energy. . , , 

Oonsorvation of energy, the pulley, lover, inclined plane, wheel and axle, 
screw and pendulum as illustrating the principle of conservation of energy. 

’ Apparent exceptions to the law of the conservation of energy, friction, 
heat produced by friction, heat is a form of energy aud can be measured in 
meohanioal units or in other units which arc not used in mechanics. 


The balance. . ^ , 

Tlio difteront states of matter, solid, liquid and gas. 


Cohesion. . , 

Elasticity, strain, strotclnng, bending, compression 

limit. 

Energy stored in springs. 

Strength of materials. 


torsion, elastic 
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jffardness, tempering, anneaKng, ductility, malleability.' 

Structure, liomogeneous, fibrous, crystalline,- laminar. . 

; Ziqtiids — General properties. , . 

Pressure per square centimeter', and resultant force due to pressure on.-^a ■ ’ 
surface, transmission of pressure, principle of Arcliimcdcs. , . • : 

Specjific gravity of solids and liquids, liydrostatic balance, specifio gravity, v 
bottle, ' .. .. - . 

The bydraulic press, water level, .spirit level, artesian wells. ' ■ r''' 

Efflux of liquids, flow through tnbes, viscosity. j 

Energy stored in high reservoirs of water, water-wheels, turbines. ■ * - 
Solution, diffusion, osmosis, capillarity. ' 

Gases.— General properties. , . ' , ‘ 

Compressibility, Boyle’s law. _ / , \ ' 

Kinetic theory of gases, Ayogadro’s hypothesis. . , 

The atmosphere, barometer, aneroid. ■ , 

Isobars, cyclones and anticyclones. 

Effect of height ou the barometer. 

, . Manometers, steam-gauge, air-pump. 

~ "Water pump. ' , ^ 

Storage and transmission of energy by means of compressed air. - 

Seai energy. , . 

Expansion of solids, liquids and gases by addition of heat energy , with 
practical examples. ■ . ' . . . - 

Temperature, thermometers (liquid and gas),’ maximum and minimum-' 
thermometers. . - 

Co-efficients of expansion of solids, liquids and gases, variation of .density 
with temperature, density of gases. ' . ’ - 

Measurement of heat energy, the caloric specific heat. , , ' - . - 7 - 

Calorimeters, method of mixture, ice calorimeter, physiological calorimeter. - 
Conduction of heat in solids and liquids, oonveotion in liquids and gases, - 
Wind, land and sea breezes, trade winds, monsoons, the general circulation 
of the whole atmosphere at different seasons of the year. ' . 

Transformation of heat energy into radiant energy. . _ . - .. 

Transmission of radiant energy through the ether or radiation. 

- Absorption of radiant energy. , 

Change of state, fusion and solidification. 

‘ Heat of fusion, change of volume on fusion, effect of pressure. , 

Breezing mixtures. , , 

Evaporation, factors influencing its rapidity. 

Tension of vapours. , 

Dew, dew point, liygrometcrs, , , 

Boiling, variation of boiling point with pressure. ' 

Heat of vaporisation. V 

Density of steam. . 

Transformation of heat energy into mechanical energy in the steam epgin'e. 
Distillation. ■ ■ ' v 

Cooling by evaporation. , . •' ^ ' ‘ 

Sources of energy. ’ . - . 

Solar radiation, terrestrial beat, tides. , ' - ' 

Solar radiation converted into energy of chemical separation by; green 
plants ; also the source of Avind and water power. - ; . 

Methods of converting other kinds of energy into heat enorgyj. friction, 
compression, percussion for mechanical energy, absorption for radiant energy,:* 
chemical union for energy of chemical separation in dead ■ matter*, or in the 
bodies of animals, passage of an electrical current through.a resistance for,/ . 
electric energy. 

Cooling by expansion of gases. . ■ - , ’ ! 

Production of cloud and rain by rising currents of moist air. 

Energy of Magnetic Separation. 

Nature of magnets, magnetic attractions and repulsions. ' 
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Linos of Coroe; ' , ;• 

The earth a magnet, magnetic compass, declination. 

Magnetio'properties of iron.. 

. { ^nemofMpotnoQiiT^^^^ 

Simple electric cells-^Dahiel and Grove. 

I ’ : ' V ■ 1 Labomiory Course. 

' List of 'practical exercises. ‘ * . - 

. About twenty to, he solectefi for any set of students. 

1 . Gonstruction of vernier scales for measurement , of length and audes 
;■ ,^ v:“SeTc.*lipo>™ .■olula.sdid^S, 

Calculation of volumes, weighing and determination of densities. - ' 

3. The same measurements with the screw micromoter. 

' ; ^ weighing and then displacing water in a partly 

’ ’■ . filled graduated vessel with tlie solid. ' . i v 

= 5. Specihe gravity of heavy solids with the hydrostatic balance. 

0. gpeoific gravity of light solids with the hydrostatic balance. 

7. Specific gravity of liquids with the specific gravity bottle. 

8. Specific gravity of solids witli tlie specific gravity bottle. * ■ 

, ’ 9. Specific gravity of solids with Nioholson’s hydrometer. 

,10. Specific gravity of liquids with hydrometers. Construction of a 
hydrometer scale. 

' 11. Joly spring balance. Construction of a curve 
' _ between Btrotching and weight. 

12, Simple pendulum. 

13. Study of. accelerated motion with a ball running 

plane and on to a level tract. ^ 

14i. Measurernent of the energy required to raise a body moving with 
rolling friction from the bottom to the top of an inclined plane, 

16. Measurement of the energy required to raise a body a certain distance 
by moans of different combinations of pulleys. 

■ 36. . Measurement of the energy required to raise a body a certain distance 
by moans of the wheel and axle. 

17* ‘ Measurement of friction between different surfaces by means of the 
inclined^plano. 

18, Breaking weights. 

19. ’Viscosity by time of flow from pipettes. 

20, Solubility of different substances. 

21. Capillarity with tubes. 

,22. Capillarity with plates. 

23. 'Boyle’s law. 

, 24. Daily or weekly readings at stated times of the thermometer, baro- 
meter, maximum and minimum thermometer and wet bulb 
thermometer. Annual curves to bo drawn. 

26. Construction of a water thermometer. 

20. Expansion of a gas at constant pressure. 

, 27. Specific heat, method of mixture. 

28. Heat of fusion of ice. 

29. Heat of vaporisation. 

30. Observation from day to day at different temperatures of vapour 

■ tension in barometer tubes containing water, alcohol and ether, 
si. Hygrometers, 

32. Observation of magnetic attractions and repulsions, sketching lines 
' . of force as shown by iron filings for different combinations of 

magnets. 

33. Tracing. linos of magnetic force with small suspended magnet needle, 

84. Setting up and use of the electric battery. 

86. Electrolysis of water and simple electrolytes. 


an inclined 
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' PirstExainination in Agricultiire. , . , ' 

Subioct II.— (Two papers and a practical examination.) '- 

1. Inorganic CHEiaisTiiy. ' ; ... " ' ' ... ■ \ , ' 

- Introdnoiorij definitions— ’M.olQO.yAQ, atom, elenaqnt, compound, mixture ; V , 
symbols, formuloe ; chemical action, equations, molecular arid atomio^ weights, 
Talency, nomenclature. , . , . , ' ] ' . 

The Atniosjihere.—Kas weight ; Complex mixture of gases : Rusting and"' ' 
burning ; Two chief constituents arc Oxygen and ISTitrogen : Other suhstances - 
presentin air are water- vapour, Carbon dioxide. Ozone, Nitric Acid, Arambniai ; . 
Argon. . ^ \ 

Reasons for considering. air a mixture. , ' ' , ' j. 

Water . — A compound of two gases — Oxygen and Hydrogen. . Synthesis “ 
and analysis of water. Volumetric and gravimetric composition. , 

Reasons for considering .water a compound. Different states occurring ' 
in nature. Water of crystallisation. - 

Hard and soft waters. Saline impurities. ■' ' ■ ' ^ ' 

Organic impurities, water as a solvent.: Gases in solution. ' y ' 

Oxygen . — Distribution in nature ; preparation, properties. Oxulation. ■ 
Basic and acid oxides. Salts. Ozone : Allotropy. 

Preparation, properties, compounds with oxygen j Halogens = 
— General characteristics ; compounds with hydrogen. ' ' . 

/S'wip/m}’.— Extraction, properties ; compounds with Hydrogen and Oxygeii • , 
Sulphuric acid ; sulphates. ‘ ' 

Carbon — Occurrence, description and properties; allotropic. forms ; oxides; 
carbonates ; relation of Carbonic Acid gas to plant life. .. ‘ ' 

Silica, — Occurrence, description, properties ; Silicates. ' . 

Nitrogen. — Preparation, properties ; Compounds with Oxygon and Hydro- 
gen. Nitric Acid. , ' ' . 

JPhospJiorns. — Preparation, properties. Alloiropic forms. Compounds ' 
with Oxygen. Phospliorio acids and phosphates. Relation to plant life. -• 
Arsenio. — Description, properties, compounds with Oxygen; Arsenates., . 
Boric Acid and Borates. ' ; 

Metals. — General properties of — 

(ft) Alkaline metals. \ 

Botassium. — Description, properties, compounds; chloride, , hydroxide ; 
sulphate, nitrate, carbonates ; relation of potash to plant life; , 

Soditm . — Description and properties, compounds; chloride, hydroxide, 
sulphate, nitrate, phospliatcs, carbonates, silicates, glass.’ . . 

Ammonkm. — Theory, chloride, sulphate, carbonates, phosphate. ' 

(6) Metals of alkaline earth. ' / 

Calcium. — Description, properties, compounds ; oxide, hydroxide, 

chloride, sulphate, phosphate, carbonates; lime burning; bleaching powder. - 
Magnesium . — Description and properties, oxides,, chloride, sulphate, . 

. carbonates. 

(c) Earthy metals. ' 

Aluminium. — Distribution, description, properties, oxide, sulphate ;• 
alums, clays. •, h ' , 

(fZ) Useful metals. . ■ 

Iron. — Description, properties, compounds ; oxides, sulphides, sulphates ; 
steel, wrought and cast iron ; manufacture and properties. ’ ' 

Lead. — ^Description, properties, oxides, sulphide, sulphates, ■ white lead; 
Action of water on load. • ' ' ■ 

Copper . — Description and properties, oxides, sulphides and sulphate; 
Antiseptic properties of solutions of copper. ' 

Zinc. “X ' . ' ... f • 

^tckeL^^^’ ( description ; chief uses, and compounds. 

Tin. j 

(e) Precious metals. . . , . 

5/crcw}’^,— Description and properties, oxide, chlorides, sulphide,' 
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compounds^ — c/iinvifiA ' v 

. ::':Momi?ory;-^D'et 0 ction hy dry ’ diioride 

-dng.mctals and aold radicles, tbe nnstui-pf^^ i^ethods of analvsk nr « 
•.^aDdi^vp acids. ' - , not mol ^ 

•V potassium ammoninm ' ' Vo3et.aI< 

; :■ ::^p,-*.-CW„rides, kSpWd.s, sulphate, uil, , ™®"- 

2 / MiNBRAXboy. 

•^; ;;:' -< Description and chemical coranos ^ ' 

felspar, mica, ^ornWpndc.a™^ “f ‘>11! common miner-, 1, 

■', M-s.-Component minm-alsdr roo>, • '™®. quartz, 

-todency; mines and. qimrries of ^ those nf fi 

,;, ■ .Subject nr;— BoTANy^fOno,,, “““'s “mi rocks. 

'- , ■;, .ft) »,y/,Wopy.-T|,d iih„t i„ “ Wactioal). 

...-■.-oiamples, : , :. . ' ’■ *“4 «U spe,.iS° «'c root, 

v ;,- : .(h 4 ,mft»,y.-Tho oolls; fe o „o r, ludiau,’ . 

:ysysfcms,,dpidermal, fibroTnsciiJarnnd f 1 de7elonnio«Y m- 
" '>»4n:nto& 

; ■ rilenomqna of moamment. General non,fv^'^ plants. Process of 
. Amoistnrei'heal, eleetrioitr cmt-:,.,?- cf plant life, inu,, orowth. 

:Pe^Hliza^iom.^HvbSti™ »«P™taolion if " “> 

, lerminalion.' , -. ' Alternation of 'gonoraUon TO??® 

• vi APma//aff^.-~I)cscrinlinn nf - Process of 

. ■*pioalsectionA under ilje micrjseopo.”™®- “entmeation and description of 

. , , i- Gioiooy.-fOuc^t^oT"^''**''"'^^'™ “ Practical). 

, '>n>i.^ its present oondif 

W^.~Thcmiir.o ^nd 4 * . A. ^ conaition. 

organic matter. , OiaBsiik-a(ion^^Sf"’Vv'T“^^^'‘^ os heat wator ^ i 

■bi yf coal aiul its distrilintioiy " p metamorpliic • ^fossils 

.ot spring, eel, 

C ™.‘> “ practical). 

•■'■' ?‘'4''“.v'and™oto trom?iyy®j;?"““"“oorf 

'■ - '■ comho8\iion of m ^ formed. 

>-.; ~\^ksic(d propeHks dfinSj matter, water, air etc 

.;.;.Wawon.andVftrS 

“> “''“rt and 

■•■.soii-watcr; I)iMi,n!lA « -n^ P*'y«’oal con 

waterlogs’' evaporation., 

-vr soil-ivator. 

\:, c^^)arac(ers ;of cadh'^chqf'^^'ltff classification of soils and 

■'M“f ^c ami iinpro“£irtrii?'‘'%?ii''“'‘' li®"'-''' “P"" t>*c surface soil. 
:yMt.ofnt„,j( j,„.i c soils, lortilit}-, clfoot of pbj-sioal condilions, 

. ,» jocfttion Of poisonous substancos. ’ 
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Ti'eatment of soil to inot'ease Eallowiag, rabing, * mixing 

draining, irngatiugrwater-lift fittings. Tillagn implements, indigenous - and ' 
western, including sowing implements. - , ^ ’ , ' • ' . 

. FraoUcal worh. — Ability to use all thoiarm^tillageimplements by actual 
manual labour, for example, ploughing, harrowing, * using tlie seed-drill and 
intertilling implements, ad.iusting the ropes in the proper manner to the 
indigenous implements and to do all the farm operations, such as straight 
sowing, transplanting, harvesting, etc. ' 


Second Examination in Agriculture. 

Subject I. — Oeganio Ohemistut — (One paper and a practical _ 

examination). , - ' _ . 

Composition and analysis of organic compounds — qualitative and quanti- 
tative. Deduction of a formula from the results of analysis, and determination 
of molecular formula. . - ' * 

Constitution or struetm’e of organic compounds. Polymerism. Isomerism. 
Kadicles, Homology. . Physical properties of Crganio Compounds. 

General classification. , : ’ , 

The saturated and unsaturated Hydrocarbons and their Haloid derivatives 
in general. Methane, Ethylene, Acetylene. , Chloroform. . 

Monohydric, Dihydrio and Triliydrio alcohols.- Methyl Alcohol. Ethyl 
Alcohol, Eerraentation, Ethylene Glycol. Glycerine. Eats. ' , . 

The Uthers . — Ethyl Ether. 

Aldehydes and Ketones . — Eormic Aldehyde, Acetic Aldehyde. Acetone'. 
The Fatty Acids , — Eormio and Acetic Acids. Acetates of tho , alkalies 
and of lead. Butyric acids. Palmetic, Stearic and Cleic acids. Soaps. 

Hydroxy carboxylic acids — Glycollie and Lactic Acids. - , 

Dicarhoxylic Acids — Cxalio Acid. ' ; ' 

Hydroxytrioarboxylic Acids — Malic and Tartaric Acids. 

Hydroxydicarboxylio Acids — Citric Acid. 

Cyanogen Compounds. — Cyanogen, Hydrocyanic Acid, • Potassium.' 

Eerrocyanide and Eerricynnide. Urea and Eric Acid. , • ' 

The Amides of the Fatty AckU, — Acetamide. ■ ' , 

Carhohydrates , — Cane sugar. Dextrose. Levulose. Maltose. Glucose. 
Starch Dextrin, Cellulose, 

Application of the Folariscope to Sugar determination. 

Benzene derivatives in general. Benzene, ISTitrobenzeho. ■ Amidohenzen'e. * 
FhenoU and Aromatic Acids . — Carbolic and Benzoic Acids. Salicylic j. 
Acid. Gallic Acid. Tannin. ■ . ^ 

Indigo. . - . - ' 

Alhaloids. — Nicotine. Morphine. Quinine. Strychnine. 

Terpenes and Camphors. — Pinene. Oaoutohouc. Japan and" Borneo 
Camphors. 

Besins, Qluaosides, Alhimens and Albuminoids in general. 

Amygdalin. 

Fractical toork : — - 

Simple organic preparations. Methane, Ethylene, Ethyl Alcohol, Acetic , 
Acid, Chloroform, Erea, Soap. 

Determination of Chlorine, Sulphuric, Nitric and Phosphoric acids and of- 
thc following bases : — Copper, Iron, Aluminium, Calcium, Magnesium; Potas- 
sium. , 

Subject II. — Boi’ant— (O ne paper and a practical examination). 
Classification and description of plants ; general principles followed in the 
chief artificial and natural systems ; the comparative values of both methods. , 
Floioering plants. — Dicotyledons, Gymuospofms, Monocotyledons. Diagno- I 
ses of the following Natural Orders with Indian examples: — Cruoifera), Mah , 
vacese, Lincee, Ilutacese, Ampelidcse, Auacardiacesc, Moringece,. Leguminbsai, 
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,';;Eogaceffi;^ , • UmbolliferEe,' Eubiacese, Oompositje 

SapotooGSS^ .A.pooynapd0B^/ SolabacosG, XjabiattGj 'AmavantacCtBj EolygonacGro 
. ■-Pipei’acGfc, Loi’antbncepe.'Eupborbiaceoe, Urticao0a3, SeitamincEe, DioscoreaceEe 
.' Palfaesei, AroidecB, Oyperaceas, Qrammeaj. - , - , 

s, ■ TliG US 0 S of^tlic Dioi’Q important specicsj Especially, tliose of agi’icultura 
-“bitei’csfc. ^ Ecsoription and ideutification of. weeds and noxious plants, oxamina* 

- fi.on and identification of seeds, botanical analysis of samples, examination and 

. description of plants, dissection of typical specimens. Collection and preserva- 
: tion of plants. , ' - , , • ■ ' , 

.mbwerles8^lanU.-~QQ\\Q.m\ doscription' of algae,' fungi, liobens, mosses 
: andferns. • • , ■ • ' ’ ’ - . 

Diseases df plani3 . — Fungoid and other parasitic diseases, their -nature, 
diagnosis, prerention and remedies, especially of ■ agricultural plants, as rust, 
mildew, smut, bunt, coffee, blight, malformations. 

■ , ' Vegetable Physiology, — Experiments. 

Description and identification of plants, or parts of plants of 
-- agricultural or economic importance. 

Subject III.— -Veteeinaey and Entomolo&t— (T wo papers and two practicals). 
, 1. Veterinabt — (O ne" paper and a practical). 

Dcoternal Anatomy — of ox, of buffalo, of sheep and goat. Names of the 
' different parts of the .body as seen in living animals and their functions. 

. ' Internal Anatomy — 

(а) The Skeleton — names and recognition of principal bones and joints 

of ox, buffalo, sheep, 

(б) .Muscles— diaphragm, biceps, serratus, masticatory, extensors and 

flexors of limbs. 

(<?) The Tarious systems — ^Parts and functions of each of the following 

- ' I systems— digestive, urinary, lymphatic, respiratory, circulatory. 

' > Vessels at which the pulse can bo taken in the ox, veins at which 

- bleeding is performed. 

((?) Skin, hair, horn, hoof. 

Heat regulation of the body. 

Eye anatomy. 

' Other senses. 

Nervous system. 

, Animal heat and thermometry. 

. Birth, growth, development, decline, death and generation. 

Practical ivorJc . — Eecognition of the different organs of the body. Uses of 
clinical thermometers. Taking the pulse. 

2. Entomology — (O ne paper and a practical). 

Place in animal world, importance of Entomology. 

• External and internal anatomy of an insect. 

Life history of insects. 

^ Orders and main characteristics of principal orders with a brief description 
of insects of economic importance. 

: The food-plants. 

General, remedies. — Spraying, fumigating, sprays and spraying apparatus. 

, More common posts of principal crops of the Presidency. How to recognise 
their work and remedies, parasites of animals. 

. Practical Naming parts of an insect, classifying into orders ; use 

of spraying apparatus. A collection of 100 specimens classified into orders 
should be handed in. 

: Subject IV.— Aqkioultuee — (O ne paper and a practical). 
^Su;pgilying of pZaa^/oods.— Plant-food forms assimilated, Nitrification. 
Manures ; necessity for manuring ; manure supply of India ; ^ classification. 

•, Mannres of animal origin , — Dung of different animals, relative and special 
values ; urine ; storage and preservation of manures ; changes which they under- 
go ; applications, quantity, frequency. Sewage and poudrette, treatment and 
value j, fisli manuro* Bones, motliod of making tlioir plant-food aYaiiable; 
super jphosphates. 
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JilamD'Bs ofvpgetatle origin — Oil-oaTces, value, special uses ; cotton seeds 

ashes; leaf-mould; vegetable refuse. ^ - ---- 

• Mineral onannres. — Nitrates ; potash salts ; mineral phosphates ; basic slag. -, 
i Manures which do not supply plant-food— Lime; salt; gypsiini: their 
effect and application. 

notation ; mixed crops ; leguminous crops ; Nitrogen Bacteria and their ’ 
culture. , ' ' , . , , ' 

’ ' Eelation of manures to rainfall ; mannrial resourors of .India ; conseWa- , 

tion of manure ; dxation of plant-food in soil; loss of manures by mismanage- 
ment. . • ; , . , , 

Systems of manuring. , 

, Tractical worlc . — ^Ability to recognise different soils and manures, and to 
know their general composition and to apply them properly. 

Each student should cultivate with his own hands hot less than f„th of ah . 
acrewith.two crops and should have this prepared for the inspection' of tlie ' 
examiners. ■ ' " . . . ’ ■ , 

Examination tor the Diploma in AQnicuLTUuE. , , ' / ■ 

Subject I.— CnEMisTRY or AGiiiotJLTURE~(Onc paper and . a pratioal -- 

■ examination). . ' 

(1) The Soil. Origin of Soils—Sedentary soils and soils of Imnsport. ; 
■Weatboring. Composition of rock minerals and their weatbored prod nets. 
Soil and subsoil. , , , , 

Mechanical analysis qf Soils — ^Nature of soil constituents; Sand,:, Olay: - 
Chalk and Humus. Methods of sampling soils. - Meehanical analysis and 
interpretation of results. 

Textnre of the Soil — Meaning of ; Pore space. Capacity for water. Sur- 
face tension and Capillarity. Percolation and Drainage. . 

Temperature of the soil . • — Its origin. Variations in. ■ Effect of colour, 
situation and exposure, ' 

Chemical analysis of soils . — Methods adopted. Interpretation of results. 
Dormant and available plant food. Analysis of the soil by the plant. “Avail-, 
able” phosphoric acid and potash hy use of weak acid solvents. Analyses of 
typical soils of India. ■ ‘ , 

The living orga7iism5 of the soil . — Decay and . humification of organic 
matter in soil. Eixation of free nitrogen hy Bacteria. Eixation of Kitrogen 
by the soil. . 

Nitiifioation and Denitrification. , ' ' • 

The poioer of the soil to ahsoi'I) sails. 

Eetentiou of manures. Chemical and physical agencies at work. - 
The non-retention of nitrates. Composition of drainage water-s. 

Loss of nitiuies hy the land. - ! 

Causes of fertility sterility of soils. — Drought, water -logging, presence 

of injurious salts. Alkali soils and Irrigation waters. . ' 

The amelioration of soils hy liming, hunting, otc. , , • 

(3) The Flant . — ^Elomonial and general composition , of plants.’ Orgomo 
pni-t and ash. • 

Essential elements, source aud supply available. Plant foods, forms in 
which assimilated. . . 

(3) Manw'es . — as a somno of plant food. . 

Chemical composition of manures : — • - , 

Organic manw'es. — Dung, urine, stable manure, sheep manure, poudretto,'. 
Guano. 

Eefuso products — Oilcakes, cotton-seed, bones. 

Mineral manures — Eorm of plant food in eaoh, and changes necessary 
before assimilation. • * , 

Eelation of crop composition to analysis of soil aud manure. ' ' 

(i) T/m constituents of the animal body. The pmoesses of-, 

nutrition — food constituents, their special functions and relative value. Eela- 
tion of food composition to difforont functions of animal life. - 
"Waste products — relation of food to manure, , \ 



Fractiodl Worh . — Analysis of— 

(1) Soils . — ^Meclianical analysis. 

(2) Mamtres. — Moistiii-e ; organio matter, soluble and insoluble plios-. 

.phates : Potash ; and Nitrogen/, 

(3) Fodders. — ^Moisture, albuminoid and total nitrogen, oil, carbohy- 
drates, mucilage, etc., woody libre, asVand sand. 

(4) Milk . — Use of lactometer. Specific gravity, estimation of total 

solids, fat, total albuminoids, ash, sugar (Pehling). 

(6) Butter . — Estimation of water and fat. Detection of oolom’ing 
’ matters and preservatives. 

Subject II. — Botany — (One paper and a practical examination). 

Natural orders, names, position and principal characters of the orders 
containing the chief agricultural and economic plants ; the habits and uses of 
the more important species. 

'Arhoriculiure.—^ixmets, descriptions and habits of the principal fruit, 
shelter, and timber trees, their cultivation, growth and propagation. Economic 
and sanitary uses and application, 

JlorlieiilUire . — The culture of fibres, dye stuffs, tea, coffee, cinchona, 
cocoanut, arrowroot, spices ; the preparation of these for marlcet. The 
principal garden plants and vegetables of the Presidency, their cultivation, 
growth and propagation. The principles of grafting, layering and other 
methods of vegetative reproduction. Hybridization and oross-fortilization. 
Methods employed in tlie selection and improveraeut of economic plants, 

Fractioal . — Eecognition of specimens of plants of economic importance. 
Demonstration of one or more of the methods of vegetative reproduction, 
hybridization, cross-fertilization and selection. 

Subject III. — ^Veteuinary — (O ne paper and a praotical). 

,1- Hygiene— Sanitary location of the byres; drinking water, wholesome 
food ; cleanliness. 

2. Drugs— Glassification of; simple remedies and their use; dose for 
animals of different age. 

3. Medicine and surgery — Signs of health, and detection of ordinary 
signs of disease ; bow to make a simple 2 )ost mortem examination, with an 
oleraont'ary record of results ; names and detection of the principal external 
and internal diseases of ox, buffalo and sheep, especially constipation, indigestion, 
galls, hoven, colic, choking, sprain of the back sinews and treatment of principal 
Epizootics, their nature, causes, prevention and cure, especially rinderpest, surra, 
foot and mouth disease, tuberculosis, anthrax, contagious diseases of mange, 
ringworm, foot-rot. Principal diseases of young stock. Poisons and poisoning. 

Wounds — Eirst aid and antiseptic treatment, nursing. Castration ; 
sierility, causes of and remedies for, 

OMetric <!. — ^Normal parturition, its management, primary action in 
obstructive birth ; inversion of the uterus, retention of placenta; abortion. 

Administration of medicines to an o.x, buffalo, sheep ; how to tlirow an ox. 

Practical work. 

1. Beeognition of simple drugs. 

2. Administration of medicines to an ox. 

3. Eecognition and explanation of use of simple appliances. 

4i. Petty surgery. 

C. Elementary diagnosis. 

6. Distinction of diseased from healthy parts, 

'' 7. Detection of lameness. 

8, Detection of when an ox needs shoeing or when he is badly shod. 

(All questions in the practical will be based directly on the theoretical 

course). 

Subject IV.— Aqrioulttjre— (T wo papers and a practical.) 

Faper 1. 

Grops. 

Classification of crops of the Presidency, botanically, (1) according to 
season, (2) according to purpose, (3) according to feeding habits, and (4) according • 

to soil requirements. 
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Cultivation of crops. — Soils adapiod for, seoson, manure, requirements, 
tillage, seeding rate, average outturn, liarvcsting and preparation for marliet of 
farm crops. Management of pasture and grass land. Selection oE seed. 

Paper 8. - 

Animal husbandry. — Brandies — Zoological classification of domestic 
animals. 

Cattle, classification according to purpose ; Indian cattle, types found in 
the Bombay Presidency, breed-descriptions, distribution, merits and defects of 
each ; special dairy breeds ; general description of European breads of neat 
jattle, purposes for •wliicli kept. 

Buffalo breeds found in the Presidency, description,' distribution, merits 
ind defects. 

Horses — Breeds found in India, merits and defects. General description 
af English breeds. 

Slieop — types of Indian breeds, distribution, description, merits and defects. 

Goat do. do. ^ ^ do. 

Management and care ofUve-stooh. — Stock breeding, principles of ; general 
ibaracteristics of good animals. 

What is a breed ? Objects of breeding, heredity, variation, fecundity in 
ireeding, cross-breeding, grades, relative influence of parent, selection of animals 
'or breeding, prepotency, care in management of breeding males, mating. 
3-estation, period in difforent animals. Cave of pregnant females, management 
luring parturition, treatment of voiy young animals, colostrum. 

Mousing. — Housing requirements for animals in India, situation, construc- 
,ion and drainage of cattle byres, location and construction of mannro pits. 

Feeds and Feeding. — Composition of food nutriments, purpose served by 
jack "nutrient, nutrient requirements for working, dairy and growing animals. 
Digestibility, conditions affecting] digestion co-efliciont ; classes of foods, 
autriont ratio, rations, calorics, feeding standards, cattle foods available in India, 
forage crops, proper bar ve.sting and preserving to give the greatest feeding value, 
relative value of each. Making of rations from above substances, suitable for 
different purposes, seasons, and in accordance with ruling prices. 

G-eneral management, — Time of feeding, water supply, cleajiliness, dairy 
husbandly ; mills, nature, general composition ; comparison of tbo millc of Indian 
cows, buffaloes, European cow and goat. Conditions everting an influence 
on the quality and quantity of milk ; conditions to produce wholesome milk ] 
ndividuality among dairy animals; contamination of milk ; sources of, and 
prevention; treatment of milk; milking; cooling, pasteurising, sterilizing, 
marketing, care of milk vessels. 

Cream, — Composition ; separators. 

FnUer. — ^Making, churning, washing, salting, preserving, preparing for 
market. 

Sheep husbandry. — Present customs, improvement. 

Fractical toorJe. — Tliis should includo study of growing crops and ability 
bo estimate probable outturn and give anna valuations. 

The management of one acre plot by each student with duly filled cultiva- 
tion sheet, balance sheet and diary of operations. 

Ability to determine breeds — Scrutinize merits and defects of individual 
inimals. 

Fraetical dairy mrls, — Management of live-stock ; showing a diary, re- 
cording tho feed, work or milk of the animals given. 

The agricultural tour should form an important part in practical agrioul- 
ture and notes token on these excursions should bo prosontod to tho Examiners. 


United Pjiovinces or Agha. and Oudd. 

The following course of studies is in force at tho Agricultural School at 
Cawnpore. 

“ The com’so is intended to meet tho requirements of students of the fol- 
lowing classes ; — 

(1) Candidates for kanungoships. 
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(2) Candidates foi- employment tinder Government in tlie agricultm'al 

or other departments. 

(3) Landholders, and students who propose to follow the profession of 

land-agent. 

(4i) Students who desire to follow agriculture, or horticulture, as a 
means of livelihood. 

2. Candidates for Government service are required to have passed the 
Entrance, School Einal, or some higher examination ; and candidates' for 
kanungoships are admitted only on the nomination of a District Offioer serving 
in the United Provinces. 

No examinational qualification, is prescribed for students who are not 
candidates for Government service, but before admission they must satisfy 
the Principal that they know enough English to follow the teaching. 

3. Students are required to reside in the hoarding-house, or in such other 
place as may be approved by the Principal ; and all students are required to 
receive regular instruction in gymnastics and to participate in the school games 
so far as their physique permits. 

4. No fees are charged at present, but students are required to subscribe 
to the various school clubs in whose benefits they share. 

6. The course of study is divided into two sections : the first or general 
section extends over about twenty months (inclusive of vacations), and must 
be taken by all students ; the second section consists of various special courses 
of varying length, one of which must he taken by each student. 

6. The subjects taught in the first or general section are ; — 

(1) The theory and practice of agriculture (including the care and treat- 

ment of farm animals and farm book-keeping). 

(2) The elements of the following branches of science so far as they are 

required for a proper understanding of the agricultural course : — 
(a) Chemistry, (6) * Botany, (c) Physics and Mechanics, (d) 
Physiography, with the geology of alluvium. 

(3) The elements of surveying and practical mensuration ; the laud 

record and tenancy systems of the Provinces; and estate accounts. 

(4j) Riding is taught to all kanungo candidates : it is optional for other 
students. 

(6) Kanungo candidates are tested from time to time in their knowledge 
of Hindu and Urdu, and special instruction is given to those who 
are deficient in these subjects. 

7. The special courses at present arranged are as follows ; endeavours will 
bo made to arrange other courses to meet the needs of individual students : — 

(1) Kanungo' s worh . — This is compulsory for all kanungo candidates} 

and includes further instruction in surveying and in the prepara- 
tion and supervision of the land records. 

(2) Katate mamgement. — Arrangements are made to post students as 

apprentices in large estate oBices, where they will obtain a practi- 
cal insight into the fixing and collecting of rents, the system of 
accounts, and the general management of an estate. 

(8) Farming. — Students will be attached to one of the Departmental 
farms for further practical work. 

(4i) SorticuUiire . — Students will he attached to one of the Government 
gardens for a practical course. 

(5) AgHouMural wor/c.— Students who wish to enter the Agricultural 
Department will be placed on the staff of one of the expert 
officers, under whose orders they will work ; and those Avho show 
themselves suitable will have a preference for Departmental 
appointments. 

5. Students who qualify in the general section and who show diligence 
and aptitude in one of the special courses will receive the diploma of the school.” 

No course of studies has yet been framed for the proposed Agricultural 
Colleo-e, but it is intended to follow the same lines, say 30 months of the 
eeneral course and about six mouths of the special courses. The extra time in 
the general course is required partly to give tv wider and deeper foundation of 
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science, than is possible at present and partly to go further in the theoi7 and 

practice of agriculture. . a i i n j 

The bifurcation into special courses rvul, I venture to tinric, lie found neces- 
sary in all colleges where the students will he trained to meet such diverse needs 
as is the case at Cawnpore. It may be suggested that these special courses 
should follow the college course and be independent of it 5 the present objection 
to this is that it will not be possible to keep the bulk of the students for more' 
than three years in all ; while special training after the college course is over 
may degenerate info loafing. By the plan outlined in the course of studies, the 
diploma depends on due diligence during the special as well as the general 
course. 

As regards the subjects mentioned in paragraph 6, it will ho seen that 
entomology and mj^cology are not mentioned. The practical side of entomo- 
logy, the combat uith insect pests, is included in the agricultural course, while 
fungoid diseases are dealt with under botany. 

It is a question whether these two sciences should appear as such in the 
college course. I am inclined to think they are not really needed, and that 
they would require more time than can be found if they are to be more than 
a smattering 

The college course will include tie elements of geology, not merely the 
geology of alluvium, to which practical considerations limit the school course at 
present. 

The third group of subjects in the present course will be expanded so as to 
cover the field of Agricultural Economics ; i. e., the study of the environment 
of the cultivator, economic, social and legislative. 

As regards the co-ordination with Pusa, I have always contemplated that 
for students who desire to go on to Pusa the special course would consist of 
individual tuition in any branches of agricultural science in which the Pusa 
scheme requires greater proficiency than ^ is needed in the case of ordinary 
students. 

I venture to suggest that the Board should, even at this early stage, con- 
sider the nature of the titles to bo given to students of Pusa and of the 
colleges. The people of these provinces (and possibly elsewhere) attach the 
greatest importance to the right of attaching letters to one’s name and in order 
to assist recruiting it is highly desirable tliat when the colleges open they 
should be empowered to offer the prospect of a definite title or degree. 

Por the colleges, I suggest that the word “ bachelor ” should be avoided, 
while "diplomist ” or "diplomate ” when abbreviated is liable to confusion with 
" doctor. Licentiate in Agricultm’al Science ” (L. A. S.) would probably he 
found convenient. Pusa could in time confer the higher degrees of M. A. 8. 
and D. A. S, (W. H. Moreland.) 


Central Provinces. 

Syllahis of Studies, AgncuUtiral School, Nagjpur. 

A. — Agriculture. 

Soils {First year.) — Origin of soils ; soils in situ and alluvial soils ; descrip- 
tion of principal soils of the Central Provinces, with names and qualities ; classi- 
fication of soils by mechanical analysis ; fertility of soils as dependent on composi- 
tion, texture, depfcli and lie of surface ; effect of climate in improving soils ; 
improvement of soils by levelling and by embankment ; cost of these pro- 
cesses. 

{Second year.) — Physical properties of soils ; their absorbent and evaporative 
powers ; capillary action ; chemical composition of soils considered witli 
reference to supply of the more important plant food elements ; tlie use and 
abuse of soil analysis ; soil analysis by cropping (Ville’s method) ; dormant and 
active condition of plant food elements ; effect of climate and of tillage in 
converting plant food from the dormant to tlie active condition ; loss of plant 
food by surface scouring ; the exhaustion of soils ; its signs and its causes ; 
uses and methods of fallowing ; rotation of crops. 

Tillage {Birst year). — Objects to bo attained ; influence of climate in 
assisting and obstiucting tillage ; use of a fine tilth ; the conditions in which 
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different soils arc suitable for sowing ; different systems of tillage instanced by 
the systems followed for wheat, {oyjnari, for sugar‘cane and for rice; iraplcraents 
used for till.ige ; tlio nagao' in its difforont forms, hahhart tlie clod crasher, 
'English ploughs and harrows. 

- ‘{Second year.) — ’Tho history of the plough ; the theory and method of 
adjusting the English plough ; tho materials used for various implements and 
tho metliod of their construction ; special operations of tillage for hrealdng up 
waste land or eradicating grass ; the advantages and dangers of deep ploughing ; 
tho effect of embanking land iu lessening the need of tillage, the cost of the 
various operarions of tillage. ' 

Sowing- {l^irst year.) — Tho oondition in which land is fit for sowing; 
methods of sowing practised with different crops ; ihe plough ; tifans, 
the aryara ; broadcast sowing ; the depths to which different seeds should 
be sown ; thick and thin sowing ; English dtills ; tho growdh of seedlings for 
transplantation; the advantages of transplanting. 

{Second year.) — The vitality of seeds and means of ascertaining whether 
seed l)as retained its vitality or not ; special preparation of seed for sowing; use 
of sulphuric acid for cotton ; pickling seed; improvement of seed hy special 
cultivation and selection ; tho principles to be followed in selecting seed, the 
use of changing seed : special treatments in preparing seedbeds for the growth 
of scodlings for transplantation ; cost of sowing and transplanting. 

Mantjue {Mrst year.) — The need of applying manures; exhaustion of 
soils by continuous cropping ; soils which give and do not give good returns for 
manuring ; descriptions of manure used by the people and the method of their 
application ; cattle dung, tho best method of storing it; the condition in which 
it should be applied ; the seasons for its application ; groon soiling; bones, the 
manufacture of bone meal ; saltpetre ; town sewage. 

{Second ymr.)— Manures considered in relation to plant food ; tho particu- 
lar plant food supplied by different manures ; suiting the manures to the 
requii’cments of the soil; the changes occurring in manure pits and tho moans 
of regulating them so as to prevent loss of value ; the method of making bone 
superphosphate; the theory of green soiling and of growing crops in a mixture; 
use of slaked and unslaked lime and gypsum : tho various methods of utilizing 
town sewago in agriculture ; the cost of various manures and of applying 

{First year). —The crops for which irrigation is needed; mon- 
soon irrio-ation of rice ; cold weather irrigation of w'heat, vegetables and sugar- 
cane • different methods of lifting water : tho w^ell bucket, the Persian wheel, 
the lever life, the swing bucket, pumps ; kaeha and packa wells ; the means of 
irri«'atino> from streams and nallas; the irrigation of rice and sugar-cane from 


‘{Second year).— The extent to which w^ater enters into the oomposition of 
nlants • use of water as a carrier of plant food ; sources from which plants derive 
their water-supply ; the rainfall; the retention of moisture hy different soils; 
tho donths from which plants can draw sub-soil moisture ; tbe circumstances 
wliioh’^vendra in-isation necessary, its use in distributing fte supply from 
' rainfall rather than in adding to it, the metUod of cons rooting diEterent water 
lifts and tUcir cost : lire construction of pucka and kaoba wells ; the method of 
lining kacha welts; tho places tavourablo tor well oonstruotiou ; tie coiistruc- 
I ™ of tanks and tho places faTOurable tor their construction ; tho methods of 
rouc4 toSng dS^^ and ascertaining the efficiency of d fferent means of 
imii"- TOter ; surface and under-ground drainage, natural and avtifleial. 

PUOOESSISS INTEUMEBIATE OTl'WEEH SoWIUG AND EeAPIKG (Fmtyea,-).- 
Weediu” ; the names and characters of tho priucipa weeds ; the injury which 
weeds Muie to crops ; the importance of not permitti^ weeds to seed ; weeding 
C handTnd by bulloek power ; the dm,ra and d»i>*n ; costof weeding ; saving 
of SinX good tillage ; importance of keeping the ground open round the 

Pensi ” of Chattisgarh ; watching crops; methods of 
Snlanpl’i tst of watching ; chief methods of fencing ; means of trapping 
noxious animals. 
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'Gathemkg Cleaning {First year). — The harvesting of juari, HI,' , 
wheat and linseed ; the means of threshing and cleaning them used by the 
people contrasted with threshing arid winnowing machines ; the importance of 
proper cleaning ; the meaning of “ refraction ” in trade. 

(Second year.) — The harvesting of rice, cotton, sugar-cano and tobacco ; 
rice cleaning, cotton ginning, sugar boiling, and tobacco curing ; the manufacture 
of drained sugar. 

General (First year.) — The Indian seasons and the crops which grow in 
them; the effect of heat and cold, moisture, drought and cloudy weather on 
different crops ; crop diseases ; rust, ergot and caterpillars. 

(Second year).— -The principal crops grown in the Central Provinces ; the 
habits of growth of their roots and stems and their effeots in cleaning land, 
enriching or impoverishing it ; the amount'of each principal plant food con- 
tained in a crop of wheat, and the sources from which it obtains these foods ; 
the part played by the atmosphere in the nutrition of plants ; carbonic acid, its , 
puGsence in the air and its fixation by plants ; the ammonia received by tbe 
soil in rain ; Nessler’s teats ; nature of fungoid disease as shown by the micro- 
scope. 

Cultivation or Speoial Crops. — Students will be practically taught to ' 
grow and prepare for market the followng crops : — 

(First year.) — Juari, til, wheat and linseed. 

(Second year.) — Cotton, rice, sugar-cane, tobacco and garden crops. 

Peeding and care op Stock (Fii'st year). — ^'rho food to bo given to cattle 
in work and out of work ; importance of a mixed diet; advantage of giving 
salt ; injury resulting from sudden change from dry to green food ; the com- 
parative advantages of grazing and stall feeding ; the growth of fodder crops, 
jyopat, laMiori, guinea grass. 

(Second year.) — The chief breeds of cattle found in the Central Provinces; 
the best methods of housing cattle and preserving their manure ; the use of 
the chaff cutter; ensilage ; the compavatiro merits of cotton seed, harM, wheat 
straw, rice straw and pulses as cattle food ; the influence of these foods on the 
value of cattle dung as manure. 

pRiriT growing (First year.) — The methods of sowing and transplanting 
mangoes, oranges, plantains and guavas. 

(Second ymr.)— Grafting and budding. 

B.-— Elementary Chemistry. 

(Fl7'st year.) — Changes occurring in air during the burning of a candle ; 
chemical action; indestructibility of matter : elements and compounds; reso- 
lution and formation of compounds by analysis and synthesis ; metals and non- 
metals ; water ; its decomposition by electricity into oxygen and hydrogen ; 
other methods of preparing oxygen and hydrogen; properties of oxygen and 
hydrogen ; ozone, its formation and properties ; determination of the composi- 
tion of water by volume and weight ; three physical states of water ; ice, steam, 
change of state produced by heat; expansion of bodies by heat ; thermome- 
ters ; maximum density of water ; latent heat of water ; evaporation ; weight 
of water ; specific gravity ; compressibility of water ; Elorentiue experiment ; 
porosity pf matter; purity of water; bard and soft water; filtration 
and distillation ; water of crystallization ; solvent property of water ; 
liquid diffusion; dialysis; osmose; air; cbomical composition of air; 
difference between simple mixture and chemical compound ; eudiometer ; pre- ' 
paratiou and properties of nitrogen ; functions played by the several constituents 
of air in the^ economy of nature ; action produced by animals and plants on air ; 
weight of air; barometer; air-pximp; combustion; carbon, its varieties and 
properties; structure of flame; blow- pipe; reducing and oxydising flame; 
preparation of coal gas ; Davy’s safety lamp ; preparation and properties of 
nitric acid ; ammonia and carbon dioxide; chlorine, its preparation and pro- 
perties; preparation and properties of hydrochloric acid; aqua regia; bleaching 
powder and its uses ; occurrence, modifications and properties of sulphur ; silicon, 
its occurrence and properties ; occurrence, preparation, modifications and 
properties of phosphorus ; occurrence and properties of zinc, tin, lead, copper, 
mercury, silver, gold and platinum. 
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““Solution and filtration ; preparation of liydrogen, oisygen, am* 
moniaj carbon dioxido and nitric aoid ; nioobanical ana^’sis of soil ; detection of 
lime in soil ; and clicmioal analysis of simple salts containing the following 
' basic and acid radicles ; — 

Basic radicles Load, silrer, mercury, bismuth, copper, cadmium, 
arsenic, antimony, iron, aluminium, chromium, nickel, cobalt, 
manganese, zinc. 

Acid radicles — Sulphuric, carbonic, nitric, hydrochloric. 

[^Second yeav.') Atom and molecule ; atomic weight ; laws of combination j 
nomenclature, symbolic notation and formulm j nature of acids, bases 
and salts preparation and properties of sulphuric acid and hydrogen 
sulphide ; silica, its occurrence and properties ; tribasio phosphoric aoid j its 
, preparation and properties ; preparation and properties of potassium ; caustic 
' potash; potassium carbonate ; potassium nitrate ; composition of gunpowder* 
composition of soap ; sodium ; caustic soda ; sodium chloride ; sodium 
carbonate ; sodium nitrate ; sodium sulphate ; ammonium ; ammonium chloride, 
carbonate, nitrate and sulphate ; calcium ; caustic and slaked lime ; 
calcium carbonate, sulphate and chloride ; aluminium ; alumina ; aluminium 
sulphate ; formation of clay ; composition of glass, porcelain and earthenware ; 
magnesium j magnesia ; magnesium sulphate; manganese ; black oxide of 
manganese ; iron, manufacture of wrought iron, cast iron, and steel ; ferrous 
sulphate and sulphide ; ferric sulphate ; carbohydrates ; cane sugar ; grape 
sugar ; starch and woody fibre ; albuminous substances ; fibrin ; casein ; glutin 
and gelatin ; composition of hone, blood, saliva, gastric juice, bile, milk and 
urine. 

Practical. — Chemical analysis of simple salts, containing the following 
basic and. acid radicles and a few mixtures of the above salts : — 

Basic radicles — Barium, strontium, calcium, magnesium, potassium, 
sodium, ammonium. 

Acid radicles — Sulphuric, carbonic, silicic, phosphoric, hydrochloric 
nitric. 

Manufacture of superphosphate ; detection of organic acids in soils ; detec- 
tion and distinguishing of starch and sugar ; detection of phosphates, potassium 
compounds and calcium compounds in soil and ashes of plants. 

C. — Elementary G-eoiogt. 

{Fh'st yeai ’.) — Object of goology; crust of the earth ; materials of which 
the crust is made ; definition of rock and mineral ; three great classes of rocks, 
(1) sedimentary (including organically formed), (2) igneous and (3) meta- 
morphic : description of typical specimens of the different classes of rocks ; 
sandstone, chalk, granite, gneiss ; origin and mode of formation of the differ- 
ent classes of rooks ; change producing agencies ; atmospheric agencies; action 
of carbon dioxide, oxygen, moisture, Irost and winds ; formation of soil in situ; 
aqueous agoucies ; action of streams, rivers, springs, seas aucl ico action ; organic 
agencies, coral zoophytes, shell-fish, foraminifera ; peat mosses, etc. ; formation 
of coal ; igneous agencies ; interior of the earth ; hot springs, volcanoes, earth- 
quakes and slow movements of the crust ; fossils and fossilization ; uses of 
fossils in geology; general characters of minerals of common occurrence, quartz, 
chalcedony, jasper, agate, flint, felspar, hornblonde, zeolite, mica, oalcite, 
gypsum, apatite, fluors])ar, rock-salt. 

((S'i!?co?K??/6W.)— Structure of rocks, stratified, oolitic, crystalline, glassy, 
porphyritic, vesicular, amygdaloidal, schistose ; arrangement of rooks, stratifi- 
cation, ripple marks and rain prints, conformable and unconforruahle strata, 
dip, strike, out-crop, anticline and syuclino, faults, motaraovphism, bosses, 
intrusive and interstratified sheets, veins and dykes ; mineral veins, charac- 
teristiOs of different kinds of rocks, sandstone, grit, conglomerate, shale, lime- 
stone, dolomite, gypsum, rock-salt, iron stone, shell marl, coral rock, chalk, peat, 
lignite, coal, graphite, anthracite bombs, volcanic, ash, lava, obsidian, pumice, 
trachyte, granite, basalt, latcrito, slate, mioa-sehist, gneiss, marble ; succession 
of strata ; lolativoago of rocks, tests for detormiuing the relative age of rocks ; 



geological divisions, azoic, palaeozoic, mcsozoic, neozoic ; nebular bypotbesis 
azoic rocks and their occurrence in India, composition, - distribution, economic. 
products and obaracteristic'fosslls of tbo formations' of stratified rocks ; Silurian,' - ; 
devonian, carboniferous, permiau, triassio, ooliric; cretaceous, tertiary . ’aud';;'- 
recent ; principal formations of Peninsular India, Gondivana, jurassic, .creta-- ■ 
ceous, Deccan trap, feriiary, post tetiary. ' ■ • , ■' . 

J?raclioal, — Identification of . the peks and mincrals .ofoomtnonoccur- - 
rencG, and a general knowledge of the Geology , of Nagpur, based on Ifislop’s' ' 
account of it. 

i). — E lejsientaut Botany. . 

{First year ^ — General cbaractcrs of flowering plants'; structure of" a" 
typical plant ; organs of nutrition and reproduction ; cbaractcrs of foots, stems, 
leaves ; root fibres and root hairs ; true uhd adventitious roots ; aerial roots 
fornis of roots ; parasites and epiphytes ; buds forms of stems ; tendril ; spine,; 
prickle ; parts of leaf ; duration, arrangement, outlines, margin and surface of ’ ,• 
leaves; venation; simple and compound leaves; vernation'; inflorescence; ■" 
bracts ; involucre ; receptacle ; floral wbojds ; insertion, adhesion, and cohesion of' . 
parts of floral whorls ; suppression and multiplication of parts ; aestivation 
placenta tion ; description of specimens of plants ; funetionsof root, "stem, leaves,, 
flower; fertilization; crossing ; classification; species,, goncra,' orders and 
classes ; primary division of plants, flowering and flowerless ; distinguishing , 
characters of dicotyledons and monocotyledons ; structure of plants of the 
following Natural Orders ; Leguminosoo, IMalvaccsc, Cucurbitacero. ~ 

{Second year.) — The fruit and its parts ; debisconce of fruits ; classification . 
of fruits ; structure of different kinds of fruits, legumo, drupe, capsule, berry, ' 
acbene, nut; the formation and dcvclopmont of the following fruits : orange, 
guava, mulberry, fig, cotton pod, cucumber, pea, mango, cocoamit ; the seed • 
and its parts; germination of seeds: conditions essential for germination 
surface coverings and appendages ; colls, their forms, structure, composition 
and contents; growth by division of cells; tissues of plants, parenchyma, 
epidermis, wood, hast and vascular tissues : latex vessels ; , 'fibro-vascular 
bundles; internal structure of root, stem, leaves ; arrangemeut' of tissues of ; 
stem in dicotyledons and monocotyledons ; food of plants ; conditions of plant 
growth; selection and absorption of food and storing of nutriment ; ascent 
of the crude sap; respiration, transpiration, assimilation; descent of shp; ■ 
influence of light and heat on plants ; origin of species ; structure of plants . 
of the following Natural Orders : Oompositm, Oruciferm, Myrtacem, Urticacem, 
Graminm. " - 

E. — Land Suhveying. 

{First year .) — Plotting to scale ; map drawing and colouring and the use 
of conventional signs ; chain surveying by triangles and by sight rule ; survey' ' 
by intersection ; calculation of areas by mensuration and by acre comb. ^ 

{Second year.) — Use of the theodolite and cJiaiu iu tra%mrstng ; traversing ' 
with the sight rule and protractor ; Gale’s method of plotting a traverse; prov* • 
ing a traverse and caloulation of areas by universal theorem; use of the 
planimeter, proportional compasses and pontagraph, 

F. — Drawing. 

{First year.) — Freehand. 

{Second Model. 

G.— .Veterinary Science. 

Firs year {Ftinior class)- st^lden^s. 

Anatomy .-—ThG main anatomical parts, and the practical hamor, given to 
^em by Veterinarians, The ago of bullocks, Tbo names of important joints. 
Contents of the thorax, abdomen and pelvis, with their names and positions. ' 
ihe different parts of the feet of a bullock. Practical dissection. . ; 
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„ ■ •' P 7 /ys/o?o* 7 y.— The function of important organs in the chest and abdomen, 

"'and of the urinary organs. . ®eapiration,' ciroulatioa and the process of 
'digestion.;; , ’ ' ‘ - ■ > , ' ^ 

.■ JPraciiof’l demonstration — JOCandling and Ousting animals. — Methods, of 
'throwing bulJocks, the names and uses of the veterinary appliances at the 
’■-hospital, find' the uses of simple surgical' instruments including the clinicah 
• therinometer and catheters. Castrating instruments. The feeding, manage- 
ment and general keep of, cattle. , _ ■ ' 

/ . The dressing of wounds and ulcers, and treatment of ordinary cases 
' attending the hospital. > 

31aterid Medica and Tharhiacg. — The method of making up and adminis- 
; tei'jng drenches, halls. Making infusions, decoctions, powders, ointments and 
, riniments. ■ The nnines, uses and doses pi the principal medicines, both ijinglish 
and Country, with their actions, such as narcotics, diuretics, astringents, 
purgatives, , diaphorcties, disinfectauts, stimulants, sedatives' and tonics. 
Botanical names of plants forming some of the above with ocular demonstra- 
tion, if possible. 

‘ , Second year {Senior class) students. 

(1) The four deadly forms of oattle-disonsc, with their chief symptoms 
' and medicinal treatment. Sanitary measures for the suppression 
and pivTontion of these diseases. 

: (2) Minor diseases of cattle, with chief symptoms and their treatment. 

(3) Treatment of ordinary forms of wounds, broken horn and ulcers. 

(4) Bost-morteni esaraination. 

(5) The popular metliod of castration, with^ practical illustrations, and 

' ~ . the principles of cattle-breeding. 

(G) Tiomeness, sprains, shoulder slip, etc., with the names of the diseases 
of main joints and their treatment. 

(,7) Surgical operations, vk.) opening abscesses, removing tumours, 
tapping the abdomen for liovon, etc., blood-letting. 



APPENDIX I. 

Note shoioitig ihe action ialtcn on the Troceedings of the First Meeting of the 

Foard of Agriculture in India. 

This note has been prepared, for the informatioa of the members of the 
Board- of Agriculture, to show the action taken on the recommendations 
made at the first meeting of the Board of Agriculture. The references are 
to the numbered paragraphs of the Proceedings of that meeting, those in 
■which no action was necessary being omitted. 

Item 2, — A programme of experiments with Indigofera arrecta and 
Jndigofera sumatrana was drawn up by the Director of the Agriculturah 
Eesearch Institute, Pusa, in consultation with Mr. Bcrgthcil, witli the follow- 
ing objects — (1) to ascertain whether it was desirable to grow J. arrecta 
under irrigation; (2) to ascertain the best sowing season for this yaiiety; 
(3) to ascertain the colouring contents of different species of indigo plants; 
(4i) selection of plants of 2. arrecta for tliinncss of seed coat ; (6) to ascertain 
the best distance for sowing 2. arrecta ; (C) to ascertain the effect of “ topping” 
plants ; and (7) selection of seed of both varieties for the improvement of 
colouring matter and seed. The experiments have shown that so far the Java 
plant is very superior to the Sumatra, possessing a higher percentage of leaf 
and of potential colouring matter in the loaf. Experiments in hybridization 
were postponed until the arrival of the Biological Botanist. 

Item 3. — The expert officers of tho Imperial Department of Agriculture, 
the provincial Directors of Agriculture, the Superintendent of the Eoyal 
Botanio Garden, Calcutta, Dr. Lehmann, and Dr. Mann were requested to 
offer suggestions to assist in framing the scheme of experiments for the Pusa 
farm. Some valuable proposals have been received, which are dealt with in 
the programme submitted by the Director. 

Item d'. — Dr. Leather offered to provide ^Madras with temporary assistance 
in chemical analysis to determine tho time necessary for the full ripening of 
sugarcane. To suit the convenience of the local authorities it was arranged 
to postpone the deputation of an assistant till 1906. 

Item 6 . — Dr, Butler visited several places in Assam during the month of 
May 1905 for the investigation of the potato blight. lie carried out spraying 
experiments for potato blight at the Shillong Emit Garden ; he also observed 
and investigated, where possible, strawberry bright, peacb leaf-ourl, vine 
mildew, raspberry blight, beetle palm, agave, and coffee diseases. In the first 
week of August he visited Maldab (Ilengal) and ascertained that the cause of 
tho mango disease was the Alga {Geplialeuros virescens) commonly known as 
red rust when it attacks tea. Dr Butler has promised to make a separate 
report after some necessary laboratory work. 

Item 6. — ^Experiments in the trial of rust-resistant wheats have been 
arranged at the Hoshangabad Earm (Central Provinces) and tho Lyallpur 
Earm (Punjab), in accordance with a detailed plan framed by the Cryptoga- 
mic Botanist. 

Item 7. — Tho Government Entomologist made a tour in Assam in May 
1905, for the investigation of local insect pests and visited the Upper Shillong 
Earm, the Shillong Emit Garden, and tho Wahjain Tropical Plantation, IIo 
observed the common green bug in potato plants in tho Upper Shillong Earm; 
grubs attacking pear and apple, and small chafer beetles attacking white flowers, 
in the fruit garden ; and mealy bug in the orange grove nf Wabjain Plantation. 
Ho also tried and suggested remedies whore possible. He also suggested 
improvements in the apiculture experiments carried on at the Shillong Earm ; 
examined various insect groups in the Khasia Hills ; started a survey of the 
insect pests of Assam Valley ; and investigated the life-history of tho gad 
flies, attacking men and animals. 

Itcmfi. — ^In accordance with the Board’s recommendation that a plot 
for experiments ■with the wilt disease of luer (Pigeon pea) should be added 
at one of the Poona Earms, the Director of Agriculture, Bombay, selected a 
plot which had grown diseased tuer ((7«/a7iKS 2«2?cws) in tho previous year 
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jintl arranged to grow varieties of Uier in it and to watch their behaviour in 
regard to resisting the disease and to continue the esperiments in the samo 
plot without rotations till a definite result was obtained. 

Item 11. — The Board considered that tho experiments in tobacco-curing 
in Madras were not likely to lead to any useful results until they are placed 
under ilie guidance of an expert and a chemist. In March 1905, the Inspector- 
General of Agriculture visited Madras and made some inquiries into the 
tobacco problem of that presidency. He reported that tbero was ample room 
for investigation by an expert, and in view of similar needs in Bengal, wbicli 
is a prominent tobacco-growing province, as well as of other presidencies, 
tbo Government of India have recommended the appointment of a tobacco 
expert on th.e Imperial staff, who will be qualified to guide experiments in 
the improvement of methods of curing. As it is hoped that each important 
province will employ an Agricultural Chemist, it was not considered necessary 
to employ a separate chemist for tobacco in addition to an export in the 
curing processes. 

ItCM 13. — ^In Eebruary 1905 tho Inspector-General of Agriculture toured 
in Burma with the object of assisting the Local Government to formulate 
proposals for giving effect to the recommendation of the Board for tbo 
organization of a local department of agriculture and framed a scheme for the 
consideration of the Local Government. The proposals of the Local Govern- 
ment for the organization of an agricultural department have been approved 
and a grant lias been given out of the Es. 20 lakhs set apart by the Goveni- 
meut of India for the expansion of provincial departments of agriculture. 

Item 14. — The Board recommended the expansion of the agricultural 
department to provide supervision by expert officers in the Central Provinces. 
Effect has been given to this recommendation in the sohome framed for the 
expansion of the Provincial Department of Agriculture. 

Item 16.-~In accordance with the Board’s recommendation a scheme has 
been framed for the expansion of the Assam Agricultural Department, which 
covers work in the important cultivated plains. 

Hem 21. — The Board recommended experiments with a view to the exten- 
sion of jute cultivation in suitable tracts outside Bengal, particularly in the 
Godaveri Delta of Madras. The Inspector- General of Agriculture supplied the 
Madras and the Central Provinces Departments with selected seed of jute of six 
varieties for experimental trial in the Godaveri Delta (Madras) and Ohhattisgarh 
Division ( Central Provinces), together with instructions for tbo cultivation of 
the crop. The Departments of Agriculture of Madras and Central Provinces 
have started the experiments. The first trial in tho Central Provinces has not 
heon very promising, due to late sowing, excessive watering and other mistakes 
in cultivation. The Inspector- General of Agriculture has drawn the attention of 
the local Department of Agrionllnre to the mistakes, and has recommended the 
employment of an experienced jute cultivator from Bengal. 

Mr. E. S. Pinlow, B.Sc„ Jute expert to the Bengal Government, has 
arranged to visit Madras, Central Provinces and Bombfiy to examine the 
suitability of some tracts for the trial of jute and to assist tho local depart- 


ments with his advice. 

Items 22. — The Board recommended that tho services of an expert for the 
investigation into the cultivation, chemistry and other problems connected with 
jute should he secured. The Bengal Government recommended the creation 
of a permanent post of Jute and Indigo Expert and Mr. E. S. Einlow’s 
appointment to it. The Government of India have referred this proposal to 
His Majesty’s Secretary of State for orders. 

Items 23 to 27.— The recommendations of tho Board m regard to rrngatron 
experiments were referred by tbe Government of India to Local Governments 
who were asked to issue sucb orders as they considered advisable. 

Items 28 to 30.~The recommendations of the Board in regard to 
veterinary matters were referred to the Local Governments by tbe Government 
of India for such action as they cemsideved advisable. 

Item %l.-~]3xte7ision and Improvement of Man cotton.— I\\Q Board 
placed on reeord its sense of the dangen attending on tlie reoemmendauon to 
cultivators of the trial of varieties ffUioh have not been properly tested. The 
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Government of India asked Local GovomraGnts'to>issTie';;sVb .9rdGre>£is they ^ 

gg^Tjlc’ Pireolor of Ayricultimv Bombay; requosibd Uia'-Cdm- ; ' 

' missionor in Sind to publish a‘ warning tlmt the cultivation of., Egyptiau coltori'-,'; 
ill Sind must at tlie present stage bo rcgaidod as oxpovinicnt-il. Xu Noveniber .'I- 
last the Inspector-Gcncral of' Agriculture visited Sind-' and '.subniittod to *>thc''' 
Government of India a note on iho experiments with Egyptian cbttoiv 
found that the results, so far. as they aroiaiown, of , thb' year’s trials ^ are Very ' 
.promising'. Tlicro .are, only two years’ crops from which to draw conclusidhs;.- ? 
biit unless something unexpected happens there is great.promisc that Egj^ptlan 

, cotton may bo grown on an extended scale in Sind. It has yefc to bc^sepn'' :' 

whether the staple will deteriorate from year to year by contimlons eultivation,;.. ■ 
or whether the first year’s deterioration is merely temporary and due to the',.- 
changed conditions of climate and soil, from which the plant will soon roeoyer. ' 
The apparent normal growth of the plants raises tlie hope that the latter isVho V- 
case. Again, further experiment is rc(iuired to decide which is the best yarioty ; 
of Egyptian cotton'for general cultivation. This year’s trial points to \dbassi::',} 
It has been decided for tlie present to proceed slowly as the oiiltivator requires^';' 
to be instnictod and supervised. A lonflbb describing the methods of'oulti- ’■ 
vation has been prepared by Mr. Eletchor ; hat it is^ necossaryip see- Iliat- fchd V: 
cultivators carry out the instructions. It was decided to incrciiso' thb area ' ' 
under Egyptian cotton from 1,500 to 5,000 acres during the coming year., ‘ ‘ 

SL— With reference to the Tccommendation of the 'Board. for the 
programme of cotton experiments in the United Pxorincos . the Direclor ooriA , 
suited the Inspector-General of Agriculture upon the programme of cottoAy. 
expcriinents for 1905 whieh included (1) liybridization, (2) selection' of seed '•>’ 
of the indigenous variety mainly for the purpose of improvement of yield; and ' 
(3) the trial of the variety of cotton. Ho also suhrnittcd.a note on the 
attempts made in the past in tlie direction, of, tiic improvement of, cotton in the V' 
United Provinces. The Inspector-General of Agriculture suggested ihv\t it > ■ 
would bo hotter to conduct the hybridization ox})evimonts on the GoVbvnmentV 
farms in the cotton tracts instead of confining them to Saharanpur, whiclnis 
entirely outside tho cotton country. Ho also ' urged , the necessity , of layingV, 
down a definite plan of experiments in hybridization. • , ; * 

Hem 35. — Tho Board recommondbd that the operations connecited with 
tho experimental cultivation of cotton in Madras should he extbnded to the two '■ 
cotton-growing districts of Ooimhatoro and Kristna. Thi.s has -been provided ‘ 
for in tho soherao for tho expansion of tlie Madras Department. • - ■. 

Item 42. — Tho Government of India asked the Imspectpr-GcnemU of ■ 
j4griculture to subinit the rocommondations of the Board on the mbmofial of " 
the British Cotton Growing Assoeiatii-r .sopavately Avith" his remarks.' .The . 
Government of India have recommended to the Secretary of Stale the .appoint- ^' 
ment of a cotton export on the staff of tho Imperial Dojnrlmont of Agriculturb , 
and have requested the Secretary of State to select a suitabib 'cq..<iid.‘>tiiqiasses-''. 
sing a sound education in soientifio agriculture combined with a knbwdcdgo:of ' 
the methods of cotton cultivation practised in America or Egypt '(preferably 
both), together with an acquaintance with the recent Avork of the Agriciillurar 
Departments of those countvios. , ; ' • ‘ 

The Government of India agreed with the Board tliat. AA’hilst'it is inexpe-, 
dient to create a separate Cotton Department distinct from the Department of . 
Agdculture, the number of experts in .all provinoos should he strengthened, so ; 
that a competent scientific stall maybe cmyiloycd, not only for the improyfi*'., 
ment of cotton, hut for the investigation of tho many other agricultural prob«; 
lems of India.^ Tliislias been provided for in the schemes for tho expansion ' 
of the provincial departments. After oousulting Local Governments, it was , 
decided to defer tho establishment of largo Cotton Seed E'armS, - but it was 
agreed to establish experimental farms in all important cotton irdats^sv/i ib ' 
add to each a substantial area for the production of selected seed. '• The 'botanical " 
^ivey of Indian cottons has, for tho present, been completed by 'Professor 
Gammie, and his monograph is now in the press. In tlie other mattef-s raised. ■ 
m the memorial of the British Cotton Growing Association, the Go vemthenb". 
or India adopted the advice given by the' Board. ' ' - ' ■ 
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^ ^ Itein 43 — PiibliGation of Experimental Farm Reports and Btdletina btf 

the Provincial Departments of Agriculture. — The Inspectoi’* General of Agri- 
■ culture made the following recommendations to the Goyernmentof India : — 

(1) -That the Report dealing with the administration of each farm 

should he incorporated in the report of the Director of Land 
Records and Agriculture in each Province. This report would/ 
. in addition to administrative details, contain information 

regarding the general line of experiments being carried out and 
their progress, together with an account of any positive action 
taken to make the farm and its teachings generally known 
to agriculturists. 

(2) That for each farm a continuous record of experimental results 

should be maintained. This record would be printed annually in 
. ootavo form and distributed among the agricultural departments 

generally and to persons interested in experimental work. 

(3) That when a series of experiments has become sufficiently advanced 

to yield definite results, a separate bulletin containing an account 
of the experiments and the results achieved should be published 
for general information. 

The Governmerit of India referred the above proposals to the Local 
Governments for opinion. The replies of the Local Governments have been 
received and they are at present under the consideration of the Government of 
India. I'he recommendations have, with a few small exceptions, met with 
general approval. 

Items 44 and 45. — Puhlication of Agricultural Journal and Memoirs . — 
"With reference to these recommendations of the Board, the Inspector*General 
of Agriculture submitted to the Government of India proposals for the issue of 
an Agricultural Jourual and Scientific Memoirs by the Imperial Department 
of Apiculture. The Government of India have sanctioned the proposals 
tentatively for a period of three years in the first instance. The Inspector- 
General of Agriculture has been appointed Editor, with the assistance of an 
Advisory Committee of the Pusa staff of experts. 

Item Suggestions to bring the imperial experts into closer touch toith 
the provincial departments of agriculture. — The Government of India referred 
the recommendation regarding inter-eommunioation between imperial and 
provincial experts and between the latter, to Local Governments and asked them 
how far they were prepared to accept the arrangements suggested by the Board 
and what modifications, if any, they wished to propose. The recommendations 
met with general acceptance, some modifications being made by a few 
lU’ovinces. 

Item 47 . — Training, of ^rovinclff assistants in special branches ofAgriGul" 
ttiral rSctence.’^HhQ .Governratiili of India asked the Inspector-General of 
ilgriouliuro to sub/vyi/^tinite proposals on this subject to the Local Goveru- 
mC rti ! VV accordingly framed for the training of provincial assist- 

ants af- Push/ phhdlng the opening of tiie Pusa College, iu (a) Agriculture, (b) 
Chdmi'4|yV ({?) klycology, and (d) Entomology. The Provincial Directors 
pro]to.*)etu send the following candidates to Pusa for training : — 




Bengal * • • . 

Madras • • • 

Punjal) - • . . 

Ettfitom Boncal and Afisam 
United Provinces « 
Conlral Provinces 4 • 

Bsrodft • . . • 


Date oh wnxen oiirriDAiEfl abe beqvjbbd to ld at Pusa. 


Ab eonn tta let Deflomlor let October February 
posplblo. 1996, 1005. IWfl* 
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Item, 48. — I revision of rest-lmma at 'Experimental Farms. — Tho Govem- 
•mont of India asked the Local Governments to issue such orders as they 'consi- 
dered to be advisable. 

Item 49. — The Board recommended a lending department in the library of 
the Pusa Institute. This subject vras fully discussed with the metabera of the 
Pusa staff and a set of rules for the management of the library and readin"- 
room, which also includes rules for the lending department, has been framed 
of which a copy is attached. The preparation of the library catalogue is in 
progress, and when this is ready the lending department will bo opened. 

Items 60 to 58. — Tho recommendations of ihc Board, for bringing provin- 
cial departments into closer toueb with agriculturists, wore referred by the 
Government of India to Local Governments for the issue of such orders as are 
considered to bo nocossaiy. 

Item 59. — Education in Rural Schools. — "With reference to the Board’s 
recommendation, tlie Inspeotor-Goneial of Agriculture submitted to the 
Government of India the following proposals on the subject of Agricultural 
Education in rural schools : — (1) That a oloser connecUon should he established 
between tho Education and Agriculture Departments in the control of nxral 
education ; (2) that the Director of Agriculture should be a member of the 
Text-Book Committee appointed to revise the curriculum and text-books of 
rural schools ; (.3) that the Proviuoial Diroctous of Agriculture should submit 
the revised text-books to the Imperial Department of Agriculture before their 
final adoption so that they might have an ojxportunity to advise upon them. 
These proposals were circulated to all Provincial Directors of Public Instruction 
Tho Inspector-General of Agriculture attended tho Edueational Conference 
held at Simla in September last, where ho read a paper on the “ Education, 
in Indian Rural Schools — a plea for Nature Study.” 

Item G2.— The Board recommended relaxation of the rules regarding' direct 
purchase of scicutifie apparatus and stores by tho departments of agriculture. 
The question was considered by tho Government of India, who - communicated 
their decision to the Inspector-General of Agriculture to the effect that they do 
not think it advisable to ask the Secretary of State for any further relaxation 
of the rules, hut it is under consideration to authorize the luspector-General 
• of Agriculture to correspond and communicate direct by telegram with Dlrpotnp 
General of Stores, India Office. 

E. G. SLYj 

Ofg. Impeclor- General of Agriculture in India and 
Fresklenf, Roard of Agriculture in India. 


■Rri-E<= or Dir T LiMufiT, 

1. The Lihiary uill he open during the working hours 
at such other times as tho Director may proscribe. 

2. The persons entitled to use *lbe Reading Room are the jjazelVed 
officers, upper subordinate staff and students of the Institute. Other persons 
may be permitted to use it uith the special sanction of tlie Director or the 
officer in charge. 

3. No one shall remove from the Library or Reading Room any hook or 

other object belonging to it except m accordance with rules 9 to 14, ro^ulatiTm- 
4he issue of hooks on loan. =■ “ 

4. Books siiall not he replaced in tho cases, hut shall be left on the sneeinl 

table provided for the purpose. ^ ^ 

5. No one shall, whether under pretence of correcting au error or other- 
wise, make any mark on any hook, nor turn down its leaves, .nor otherwise 
damage it. 

6. Tracing is forbidden except when special permission has been ob- 
tained. 

7. All umbrellas, sticks, parcels and the like shall ho left at the place 

provided for their custody. ^ 

8. No conversation shall he allowed in the Reading Room. 



'171 


(h) Mules for the issue of hoohs on loan. 

9. Gazetted olScers of the Pusa Institute are permitted to talce boolcs on 
loan from the Library on giving written receipt, but no book must be taken 
away from Pusa without the special permission of the Director or officer in 
charge of the Library. 

Not^ 2 .— Biwloi icqnircd for constant roforonc6 in tlic oilices of tlio Pussa stafE will bo kept in tbo oeparato 
sectional Librarj of eaoli officer. Thoso are ebown by letters In Iho gcnornl catalogue ns folio vro : — D=: Director 
Os=Agrioultiirat ChomiBt, M=MycoIogist, ErrDntomologist, A=:AgiicuUuriBfc, BrrBotnnisfc^ AB=Agii-baQtc- 
riologisti They aro not avail iblo for loan, except with the epecial permission of the officer concerned. 

10. Gazetted officers of the Provincial Departments of Agriculture will 
be supplied with books on loan from the Library ( excluding those kept in 
sectional Libraries— see note to preceding rule ) on "the receipt of a written 
request by the Librarian, Whether a book can be lent or not will be decided 
by the Director or the- officer in charge. 

11. Books taken out on loan are liable to recall at any time, hut if not so 
recalled, they may bo kept for a space of one month, which period may be 
extended by the officer in cliarge at his discretion. 

12. If a hook is lost by the borrower, he must pay the cost incurred in 
its replacejnent. 

13. The cost of postage or carriage from the Library to the borrower will 
he paid by the Library, but that from the borrower to the Library must be 
paid by the borrower. 

14j. The' number of volumes which may he talceu out on loan at one time 
is ordinarily limited to six. 



